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(54) Liquid detergent composition 

(57) The present invention provides a liquid deter- 
gent composition being excellent in detergency and dis- 
persion stability and a process for producing the same. 
The invention provides a liquid detergent composition 
having a degree of separation by volume of 5 % or less 
after storage for 1 month at 25 °C, comprising a liquid 
phase as the phase (a), a polymeric dispersant as the 
component (b)] and at least one selected from the group 



consisting of a crystalline silicate compound and an alu- 
minosilicate compound as the component (c), wherein 
the component (b) has a cation exchange capacity of 
not less than 120 CaC0 3 mg/g when the water content 
of the composition is 5 % by weight or less and then the 
aluminosilicate compound only is used as the compo- 
nent (c) or when the water content of the composition is 
larger than 5 % by weight. 
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Description 

Technical Field 

5 [0001] The present invention relates to a liquid detergent composition useful in a wide variety of art fields such as 
cleaners including a washing detergent for fiber goods, a kitchen detergent, a household detergent and a hard-surface- 
washing detergent and a liquid cleanser. 

Prior Arts 

10 

[0002] The liquid detergent has such an advantage that it is generally superior in water solubility to powdery deter- 
gents, it is directly applicable to dirty portions, it needs no drying in production procedures, it can be compounded with 
thermally instable materials which cannot be incorporated into powdery detergents and it does not require any com- 
plicated instrument such as drying facilities. 

is [0003] Incorporation of an alkaline agent, a calcium scavenger, a bleaching agent, an enzyme, an abrasive etc. into 
the liquid detergent has been desired for supplementary effects. A liquid detergent containing solid components, how- 
ever, may be involved easily in problems such that the solid components precipitate and separate in storage, not easily 
re-dispersed again, and the product will have too high a viscosity to be easily poured into a laundry tank. In order to 
prevent the solid components from precipitating, increasing the viscosity of the liquid phase or reducing the particle 

20 diameter of solid matter has been used. Increasing the viscosity, however, is limited for pouring. It cannot assure a 
stable dispersion to reduce simply the particle diameter of the solid. 

[0004] For the purpose of stabilizing a dispersion of solid components, it is known to use a polymeric dispersant to 
a liquid detergent composition: a copolymer of maleic anhydride and ethylene or vinyl methyl ether hydrolyzed at least 
at 30 % in JP-B 60-3931 9; a polymcrcontaining an amphiphaticcarboxy group in JP-A 3-86800; a copolymer comprising 
25 a monomer containing a group being capable of extending from the surface of the solid phase and a monomercontaining 
a group being capable of associating with the solid phase in JP-A 5-140599; and a polymer comprising a monomer 
showing self-association in the liquid phase and a monomer being soluble in the liquid phase in JP-A 7-508781 . How- 
ever, the solid components used in those reference compositions are stabilized with polymer network, but not satis- 
factory in dispersion stability. 

30 

Disclosure of Invention 

[0005] The purpose of the present invention is to provide a liquid detergent composition being excellent in detergency 
and dispersion stability. 

35 [0006] The inventors have found that the detergency is increased with a polymeric dispersant having a large cation 
exchanging capacity, that is, having a high calcium-capturing ability and an excellent stability is obtained with a poly- 
meric dispersant having a good affinity with both liquid phase and solid phase. 

[0007] When the water content of a detergent composition is 5 wt.% or less, a crystalline silicate compound works 
as an excellent alkaline agent and calcium-capturing agent. Therefore it has been found that an increased detergency 
^0 and an excellent stability can be obtained with a polymeric dispersant having a good affinity with both liquid phase and 
solid phase. 

[0008] The invention provides a liquid detergent composition, having a degree of separation by volume of 5 % or 
less after 1 month of storage at 25 °C, comprising a liquid phase as the phase (a), a polymeric dispersant as the 
component (b) and at least one selected from the group consisting of a crystalline silicate compound and an alumino- 
us silicate compound as the component (c) , wherein the component (b) has a cation exchange capacity of not less than 
120 CaC0 3 mg/g when the water content of the composition is 5 % by weight or less and then the aluminosilicate 
compound only is used as the component (c) or when the water content of the composition is larger than 5 % by weight. 
[0009] It is preferable that the content of the phase (a) is 30 to 95 % by weight of the composition; the phase (a) 
comprises 10 to 100 % by weight of a surfactant; the content of the component (b) is 0.1 to 10 % by weight of the 
50 composition; the content of the component (c) is 3 to 69.9 % by weight of the composition; the component (b) is a 
polymer consisting of 2 or more kinds of polymer chains; the component (b) is a block or graft polymer consisting of a 
polymer chain 1 being soluble or uniformly dispersible in the phase (a) and a polymer chain 2 having a functional group 
having a good affinity with the component (c) ; or the component (c) is the crystalline silicate compound. 
[0010] The invention provides a process for producing the liquid detergent composition as defined above, which 
55 comprises a step of wet grinding the components (b) and (c) in the phase (a) to obtain a slurry of finely pulverized solid 
components. 

[0011] The process may preferably comprise steps of wet grinding the component (c) in the phase (a) to obtain a 
slurry of finely pulverized solid component and adding the component (b) to the slurry. It is preferable in the process 
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that the total volume of the phase (a), the component (c) and other solid components is 0.9 to 1 .1 times as much as 
the volume of gaps of media introduced into a media mill at the step of the wet grinding. 

Detailed Description of Invention 

Phase (a): Liquid phase 

[0012] The content of the phase (a) as the liquid phase of the liquid detergent composition is preferably 30 to 95 % 
by weight, more preferably 40 to 90 % by weight. The content of the phase (a) can be determined by sedimenting the 
solid of the liquid detergent composition (separating conditions: 1 0,000 rpm : 30 minutes, 25°C) with a centrifuge, himac 
CR22F (tradename) produced by Hitachi, Ltd., and then quantifying the filtrate from which the sedimented components 
have been removed through a 0.1 urn membrane filter at 25°C, made of PTFE. produced by ADVANTEC Co., Ltd. 
[001 3] The phase (a) comprises a surfactant as an essential ingredient and if necessary water and a water-soluble 
organic solvent. The phase (a) may contain water. In order to compact ihe detergent composition, however, the content 
of water of the phase (a) may be preferably 60 % by weight or less and the phase (a) may be more preferably a non- 
aqueous liquid phase not containing water substantially. The non-aqueous liquid system means that water is not in- 
tentionally added and further the content of water of the liquid detergent composition is preferably 5 % by weight or 
less, more preferably 2 % by weight or less. 

[001 4] The content of the surfactant of the phase (a) is preferably 1 0 tc 1 00 % by weight, more preferably 50 to 1 00 
% by weight or particularly preferably 60 to 100 % by weight. 

[0015] The surfactant is preferably a nonionic surfactant. Insofar as the stability of the product is not deteriorated, 
an anionic surfactant, a cationic surfactant or an amphoteric surfactant may be used with the nonionic surfactant by 
dissolving it in the phase (a). The phase (a) is also preferably a nonicnic surfactant. 

a-1: Nonionic surfactant 

[0016] A nonionic surfactant is conventionally incorporated for use in a detergent composition and advantageously 
provides an excellent detergency and stability. The content of the nonionic surfactant in the surfactants is preferably 
70 to 100 % by weight, more preferably 90 to 100 % by weight and particularly preferably 100 % by weight. 
[0017] As the nonionic surfactant, the known nonionic surfactants described in e.g. "3-1 . Collection of Well Known 
and Customary Techniques (Powder Detergent for Clothing)" published by the Japanese Patent Office can be used. 
[0018] In the liquid detergent composition of the present invention, it is particularly preferable to use a polyethylene 
oxide- and/or polypropylene oxide-including nonionic surfactant. It is in particular at least one selected from a polyox- 
yethylene alkyl ether comprising 5 to 20 moles on the average of ethylene oxide added to a C 8 . 18 , linear or branched, 
primary or secondary alcohol and a polyoxyethylene polyoxypropylene alkyl ether comprising 5 to 15 moles on the 
average of ethylene oxide and 1 to 5 moles on the average of propylene oxide added thereto, the ethylene oxide and 
propylene oxide having been added in random or in block. 

[0019] As other nonionic surfactants, it is also possible to use polyoxyethylene alkyl phenyl ethers, polyoxyethylene 
alkyl amines, sucrose fatty esters, fatty acid glycerol monoesters, higher fatty acid alkanol amides, polyoxyethylene 
higher fatty acid alkanol amides, amine oxides, alkyl glycosides, alkyl glyceryl ethers and N-alkyl gluconamides. 

a-2: Anionic surfactant 

[0020] The known anionic surfactants described in e.g. "3-1 . Collection of Well Known and Customary Techniques 
(Powder Detergent for Clothing)" published by the Japanese Patent Office can be used in the liquid detergent compo- 
sition of the present invention. In particular, anionic surfactants such as sulfonates, sulfates, phosphates and carbox- 
ylase are preferably incorporated into it. 

[0021] • An example of the anionic surfactant may be preferably at least one selected from alkyl benzene sulfonates, 
alkyl sulfates, polyoxyethylene alkyl ether sulfates having the average mole number of ethylene oxide added of 0.5 to 
6, monoalkyl phosphates and fatty acid salts, having a linear or branched alkyl or alkenyl group containing 8 to 22 
carbon atoms on the average. 

[0022] The counter ion to the anionic surfactant may include sodium, potassium, magnesium, calcium, a cation such 
as ethanolamine whose amine has been protonated, quaternary ammonium salts and mixtures thereof. The anionic 
surfactant may be incorporated by adding it in the acid form and separately adding an alkali such as ethanolamine 
thereto. 
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a-3: Cationic surfactant 



[0023] The known cationic surfactants described in e.g. "3-1 . Collection of Well Known and Customary Techniques 
(Powder Detergent for Clothing)" published by the Japanese Patent Office can be used in the liquid detergent compo- 
5 sition of the present invention. For example quaternary ammonium salts such as benzalconium may be preferably 
incorporated. 

a-4: Amphoteric surfactant 

io [0024] The known amphoteric surfactants described in e.g. "3-1. Collection of Well Known and Customary Tech- 
niques (Powder Detergent for Clothing)" published by the Japanese Patent Office can be used in the liquid detergent 
composition of the present invention. For example alkyl betain-based amphoteric surfactants may be preferably incor- 
porated. 

*5 a-5: Water-soluble organic solvent 

[0025] The water-soluble organic solvent is incorporated into the present liquid detergent composition for the pur- 
poses of regulating the viscosity of the product, preventing gelation of the nonionic surfactant and regulating the sol- 
ubility of the composition in washing water. 

20 [0026] Examples of such water-soluble organic solvents may include polyhydric alcohols such as butanediol, pen- 
tanediol, hexanediol. glycerol, trimethylol propane and pentaerythritol, mono-, di- or tri-alkyl ethers of polyhydric alco- 
hols, glycols such as ethylene glycol, propylene glycol, polyethylene glycol and polypropylene glycol, monoalkyl ethers 
of glycols, monoaryl ethers of glycols, monophenyl ethers of glycols, polyethers, alkylamines, fatty amines, aliphatic 
or aromatic carboxylic acid amides or alkyl esters, lower alkyl esters, ketones, aldehydes, glycerides etc. 

25 [0027] These organic solvents may be incorporated singly or as a mixture thereof. For detergency and for compacting 
the detergent composition, the content thereof in the phase (a) is preferably 0 to 90 % by weight, more preferably O to 
50 % by weight and particularly preferably 0 to 40 % by weight. 



30 



Component (b): Polymeric .dispersant 



[0028] The polymeric dispersant has an excellent solubility or a uniform dispersibility to the phase (a) and gives a 
stable dispersibility to the solid component including the component (c). 

[0029] In order to achieve a good dispersibility or prevent the viscosity from increasing too much, the content of the 
component (b) as the polymeric dispersant in the liquid detergent composition is preferably 0,1 to 10 % by weight, 

35 more preferably 0.1 to 5 % by weight and particularly preferably 0.1 to 3 % by weight. 

[0030] The component (b) is soluble or uniformly dispersible in the phase (a). This property can be realized by placing 
2 g as the dried of the polymer in a 300 ml beaker, pouring 36.8 g of the phase (a) component into it, stirring it at 150 
rpm with a Teflon-coated magnet (3 cm) for 5 hours under heating at 50 C, cooling it , allowing it to stand for 30 minutes 
at 25 °C, and observing no precipitates at the bottom of the beaker. 

40 [0031] The component (b) gives the solid including the component (c) a stable dispersibility. The stable dispersibility 
means that after the liquid detergent composition of the present invention has been produced, the degree of separation 
by volume after 1 months of storage at 25 °C is 5 % or less. The degree of separation by volume refers to a ratio of 
the volume of a transparent liquid phase separated by precipitation of the solid components to the total 'volume of the 
composition. It can be specifically measured by the. method described below. 

45 [0032] The invention provides a liquid detergent composition, having a degree of separation by volume of 5 % or 
less after 1 month of storage at 25 °C, comprising a liquid phase as the phase (a), a polymeric dispersant as the 
component (b) and a crystalline silicate compound and/or an aluminosilicate compound as the component (c), wherein 
the component (b) has a cation exchange capacity of not less than 120 CaC0 3 mg/g, preferably not less than 150 
CaC0 3 mg/g, more preferably not less than 180 CaC0 3 mg/g, when the water content of the composition is 5 % by 

so weight or less and then the aluminosilicate compound only is used as the component (c) or when the water content of 
the composition is larger than 5 % by v/eight. 

[0033] The larger the cation exchanging capacity is, the more increased detergency the detergent has. 
[0034] A particularly preferable liquid detergent composition has a degree of separation by volume of 5 % or less 
after 1 month of storage at 25 °C and comprises a liquid phase as the phase (a), a polymeric dispersant as the com- 
55 ponent (b) having a cation exchange capacity of not less than 120 CaC0 3 mg/g, preferably not less than 150 CaC0 3 
mg/g and more preferably not less than 1 80 CaC0 3 mg/g, and a crystalline silicate compound and/or an aluminosilicate 
compound as the component (c). The cation exchanging capacity of the component (b) may be 320 CaC0 3 mg/g or less. 
[0035] As used herein, the cation exchange capacity is a value determined in the following method. About 0.1 g of 
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the component (b) is accurately weighed and dissolved in 1 00 ml of 0. 1 M NH 4 Ci-NH 4 OH buffer at pH 1 0. The solution 
is kept at 25 °C and titrated with a calcium ion solution containing 20,000 ppm as CaC0 3 at pH 10 while the electric 
potential is measured. The concentration of calcium ion remaining in the solution is estimated from the relationship 
between the volume of the dropwise added solution and the potential changes. The amount of captured calcium ion 
is calculated. The amount of captured calcium ion as determined by this method is expressed in term of cation exchange 
capacity. 

[0036] The component (b) is preferably a polymer consisting of two or more kinds of polymer chains, including pol- 
ymer chains being soluble or uniformly dispersible in the phase (a) described above and polymer chains giving the 
solid components including the component (c) a stable dispersibility. It is more preferably a block or graft polymer. 
[0037] It is in particular preferably a polymer having polymer chains being soluble or uniformly dispersible in the 
phase (a), polymer chains having a functional group having a good affinity with the component (c) and polymer chains 
consisting mainly of a vinyl monomer having a carboxyl group effectively to capture calcium, preferably having a cation 
exchange capacity of not less than 120 CaC0 3 mg/g as determined by the above method. In the polymer chains, the 
monomer(s) of one polymer chain may overlap with that of another polymer chain. 

[0038] As the monomers forming polymer chains being soluble or uniformly dispersible in the phase (a) , at least 
one selected the following monomers (1) to (13) can be used. There is no particular limitation. The monomers (1 ) and 
(2) principally produce polymer chains showing a good solubility in the phase (a) of the liquid detergent composition 
having a water content of larger than 5 % by weight of the whole composition, due to a relatively good affinity to water. 
The monomers (3) to (13) principally produce polymer chains showing a good solubility in the phase (a) of the liquid 
detergent composition having a water content of 5 % by weight or less of the whole composition, due to a relatively 
good affinity to surfactants and water-soluble organic solvents. 

(1 ) Vinyl monomer having a sulfonic acid group. For example, styrenesulfonic acid or a salt thereof, 2-acrylamide- 
2-methylpropanesulfonic acid or a salt thereof and (meth)allyl sulfonic acid or a salt thereof are preferable. 

(2) Vinyl monomer having a cation group. For example, 2-[(meth)acryloyloxy] ethyl trimethyl ammonium chloride, 
vinyl benzyl trimethyl ammonium chloride, ethyl sulfate 2-[(meth)acryloyloxy] ethyldimethyl ethyl ammonium, 3-[ 
(meth) aery I amide] propyl trimethyl ammonium chloride, diallyl dimethyl ammonium chloride, etc. are preferable. 

(3) Vinyl ether having a C V22 unsubstituted or substituted, saturated or unsaturated alkyl, aryl or aralkyl group. 
For example, methyl vinyl ether, ethyl vinyl ether, 4-hydroxybutyt vinyl ether, phenyl vinyl ether, etc. are preferable. 

(4) (Meth)acrylamide unsubstituted or substituted on the nitrogen atom thereof with C^^ saturated or unsaturated 
alkyl or aralkyl group. For example, (meth)acrylamide, N-methyl(meth)acrylamide, N ! N-dimethyl(meth)acrylamide, 
N-ethyl(meth)acrylamide, N-t-butyl(meth)acrylamide, N-(meth)acryloyl rnorpholine, N-[2-(N,N-dimethylamino) 
ethyl] (meth)acrylamide, N-[3-(N,N-dimethylamino) propyl] (meth )acryl amide, N-[2-hydroxyethyl] (meth)acryla- 
mide, N-methylol(meth)acrylamide, N-butoxymethyKmethJacrylamide, etc. are preferable. 

(5) N-vinyl fatty amide. For example, N-vinyl pyrrolidone, N-vinyl acetamide, N-vinyl formamide, etc. are preferable. 

(6) (Meth)acrylate having C,.^ unsubstituted or substituted, saturated or unsaturated alkyl or aralkyl group. For 
example, methyl (meth)acrylate, ethyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-(N,N-dimethylamino)ethyl 
(meth)acrylate, 2-methoxyethyl (meth)acrylate, polyethylene glycol mono(meth)acrylate, etc. are preferable. 

(7) Alkylene oxide. For example, ethylene oxide, propylene oxide, etc. are preferable. 

(8) Cyclic imino-ether. For example, 2-methyl-2-oxazoline, 2-phenyl-2-oxazoline, etc. are preferable. 

(9) Styrene. For example, styrene, 4-ethyl styrene, a-methyl styrene, etc. are preferable. 

(10) Vinyl ester. For example, vinyl acetate, vinyl caproate, etc. are preferable. 

(11) Polyester consisting of dihydric alcohoj and dibasic carboxylic acid. For example, a polycondensate product 
of polyethylene glycol and terephthalic acid or 1 ,4-butanediol and succinic acid, etc. are preferable. . 

(12) Polyamide. For example, a ring-opening polymerization product of N-methyl valerolactam is preferable. 

(13) Polyurethane. For example, a polyaddition product of polyethylene glycol, hexamethylene diisocyanate and 
N-methyi-diethanolamine or 1 ,4-butanediol, etc. are preferable. 

[0039] The constituting units of the above shown monomers may be contained in the polymer chains in an amount 
of 60 mole percent or more in order to have a solubility or a uniform dispersibility in the phase (a), preferably 80 mole 
percent or more, more preferably 90 mole percent or more, the most preferably 100 mole percent. A monomer being 
copolymerizable with them may be added. 

[0040] The functional group having a good affinity with the component (c) may include carboxyl group, sulfonic acid 
group, phosphoric acid group, hydroxy group, primary to tertiary amino groups, quaternary ammonium group etc. As 
the monomers forming polymer chains having a good affinity- having (lipophilic) group with the component (c), it is 
possible to use one or more members selected from (meth)acrylic acid and salts thereof, styrene carboxylic acid and 
salts thereof, maleic acid and salts thereof, itaconic acid and salts thereof, styrenesulfonic acid and salts thereof, (meth) 
ally! sulfonic acid and salts thereof, 2-acrylamide-2-methylpropanesulfonic acid and salts thereof, vinyl sulfonic acid 
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and salts thereof, vinyl alcohol, 2-hydroxyethyl (meth)acrylate, N-[2-hydroxyethyl] (meth)acrylamide, 4-hydroxymethyl 
styrene, mono-2-[(meth)acryloyloxy] ethyl phosphate, 2-[(meth)acryloyloxy] ethyl trimethyl ammonium chloride, vinyl 
benzyl trimethyl ammonium chloride, 2-[(meth)acryloyloxy] ethyl dimethyl ethyl ammonium ethyl sulfate, 3-[(meth)acr- 
ytamide] propyl trimethyl ammonium chloride, diallyl dimethyl ammonium chloride, vinyl pyridine, etc. 
[0041] The constituting units of the above shown monomers may be contained in the polymer chains in an amount 
of 60 mole percent or more in order to have a good affinity with the phase (c), preferably 80 mole percent or more, 
more preferably 90 mole percent or more, the most preferably 1 00 mole percent. A monomer being copolymerizable 
with them may be added. 

[0042] The monomers forming polymer chains consisting mainly of a vinyl monomer having a carboxyl group effec- 
tively to capture calcium, include (meth) acrylic acid and salts thereof, styrene carboxylic acid and salts thereof, maleic 
acid and salts thereof, and itaconic acid and salts thereof. One or more members selected from these monomers can 
be used. 

[0043] The constituting units of the above shown monomers may be contained in the polymer chains in an amount 
of 60 mole percent or more in order to capture calcium very well, preferably 80 mole percent or more, more preferably 
90 mole percent or more, the most preferably 1 00 mole percent. A monomer being copolymerizable with them may be 
added. 

[0044] These polymer chains consisting mainly of a vinyl monomer having a carboxyl group also have a high affinity 
with the component (c) and the component (b) including these polymer chains no longer needs any other polymer 
chains having a high affinity with the component (c). 

[0045] The component (b) is more preferably a block or graft polymer comprising a polymer chain being soluble or 
uniformly dispersible in the phase (a) (referred to hereinafter as polymer chain 1 ) and a polymer chain having a func- 
tional group with a high affinity to the component (c) (referred to hereinafter as polymer chain 2). In a particularly 
preferable component (b), the polymer chain with a high affinity to the component (c) is a polymer chain derived from 
a vinyl monomer having a carboxyl group. 

[0046] By the presence of the two polymer chains, performances of both are effectively achieved. To demonstrate 
effective performances of both, the polymer is particularly preferably a graft polymer. The proportion of the two polymer 
chains by weight, that is, (polymer chain 1 )/(polymer chain 2), is preferably from 5/95 to 95/5. The method of synthe- 
sizing such block or graft polymer is hot particularly limited and a known method can be selected. In particular, a method 
of polymerizing a vinyl monomer etc. by means of a macro-azo initiator having an azo group in the polymer chain 
thereof (macro-azo initiation method), a method of using a compound having a polymerizable group at one end of the 
polymer chain thereof (macro-monomer method), a method of linking a newly formed polymer chain by chain transfer 
reaction to a previously coexistent polymer chain (chain transfer method), and a method of linking the terminal of one 
polymer chain through reaction to a functional group in the other polymer chain are preferable. 
[0047] Preferable examples of the component (b) obtained in these methods include the followings 1 to 1 2: 

1 . A block polymer obtained by radical polymerization of (meth) acrylic acid (or a salt thereof) by use of a polyeth- 
ylene glycol macro-azo initiator. 

2. A copolymer of polyethylene glycol mono(meth)acrylate and (meth)acrylic acid (or a salt thereof). 

3. A copolymer of polyethylene glycol mono(meth)acrylate and styrenesulfonic acid (or a salt thereof). 

4. A copolymer of polyethylene glycol mono(meth)acrylate and 2-((meth)acryloyloxy)ethyltrimethyl ammonium 
chloride. 

5. A copolymer of polyethylene glycol mono(meth)acrylate and 2-hydroxyethyl (meth) aery I ate. 

6. A graft polymer obtained by radical polymerization of acrylic acid and maleic acid (or a salt thereof) in polyeth- 
ylene glycol, polypropylene glycol or polyethylene glycol-propylene glycol. 

7. A graft polymer obtained by radical polymerization of diallyl dimethyl ammonium chloride in an aqueous solution 
of poly(N,N-dimethyt acrylamide/styrene) copolymer. 

8. A graft polymer obtained by radical polymerization of 2-acrylamide-2-methyl-propanesulfonic acid (or a salt 
thereof) in an aqueous solution of poly(N,N-dimethyl (meth)acrylamide). 

9. A graft polymer obtained by linking poly(meth)acrylic acid through dehydration reaction to polyethylene glycol 
having hydroxyl group at the terminal thereof. 

10. A graft polymer obtained by radical polymerization of acrylic acid and maleic acid (or a salt thereof) in an 
aqueous solution of polystyrene sulfonate. 

1 1 . A graft polymer obtained by radical polymerization of diallyl dimethyl ammonium chloride in an aqueous solution 
of poly(acrylic acid/maleic acid). 

12. A graft polymer obtained by radical polymerization of polyethylene glycol allyl ether and maleic acid. 

[0048] In the above shown (co)polymers 1 to 12, those having the polyethylene glycol units may have an alkoxy 
group such as methoxy. 
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[0049] Particularly preferable polymers among those described above are polymers 1, 2, 6, 9 and 12. 
[0050] When the content of water of the liquid detergent composition of the present invention is 5 % by weight or 
less, the polymers 2, 6, 12, 9, 1 and other polymers are increasingly less preferable in this order. The polymer 2 is the 
most important. These polymers have a relatively high solubility and/or uniform dispersibility in the liquid phase in the 
case of 5 wt.% or less of water. 

[0051] When the content of water therein is lager than 5 % by weight, the polymers 10 ; 6, 2, 12, 9 and other polymers 
are increasingly less preferable in this order. 1 0 is the most preferable. These polymers have a relatively high solubility 
and/or uniform dispersibility in the liquid phase in the case of larger than 5 wt.% of water. 
[0052] The polymers 2, 6 : 12 and 9 have a good affinity to both liquid phases. 

[0053] The salt of the component (b) preferably includes a basic amino acid salt, an alkali metal salt such as sodium 
salt and potassium salt, an ammonium salt and an alkanol ammonium salt having the total carbon number of 1 to 12. 
The alkali metal salt is more preferable. The sodium salt is much more preferable. 

[0054] For preventing too much an increase in the viscosity, the weight average molecular weight of the component 
(b) is preferably 1 ,000,000 or less, more preferably 1000 to 500,000, particularly preferably 5000 to 300,000. 

Component (c): Crystalline silicate compound and/or aluminosilicate compound 

[0055] The component (c) is at least one member selected from a crystalline silicate compound and an aluminosilicate 
compound, and the total content thereof in the liquid detergent composition is preferably 3 to 69.9 % by weight, more 
preferably 10 to 60 % by weight. 

[0056] The crystalline silicate compound includes those compounds represented by formula (I): 

(M 1 p M%M 3 r O) (M 4 s M 5 t O) x (Si0 2 ) y (I) 

wherein M 1 , M 2 and M 3 represent Na, K orH; M 4 and M 5 each represent Ca or Mg; p, q and r each represent a number 
of 0 to 2, provided that p + q + r=2;s and t each represent a number of 0 to 1 , provided that s + t = 1 ; x is a number 
of 0 to 1 ; and y is a number of 0.9 to 3.5. 

[0057] Specifically, the crystalline silicate compound includes layered sodium silicate, for example SKS-6 (Hoechst) 
and those described in claims in Japanese Patent No. 252531 8 : Japanese Patent No. 2759243, Japanese Patent No. 
2618799, Japanese Patent No. 2525342, and JP-A 5-184946. 

[0058] Further the aluminosilicate compound includes those compounds represented by formula (II): 

( M 1 p m2 qM 3 r 0 )u(M 4 S M 5 tO)v( AI 2° 3 ) w (Si0 2 ) (II) 

wherein M 1 , M 2 , M 3 , M 4 , M 5 , p, q, r, s and t have the same meanings as defined above; u is a number of 0 to 1 , 
preferably 0.1 to 0.5; v is a number of 0 to 1, preferably 0 to 0.1; and w is a number of 0 to 0.6, preferably 0.1 to 0.5. 
[0059] Such aluminosilicate compounds include e.g. various zeolites of types A, X and P, used conventionally in 
detergents, and in particular type A is preferable. A zeolite has a high cation exchange ability and is thus a very excellent 
builder for detergent, and the incorporation thereof is preferable because the detergency of the resulting detergent 
composition is significantly improved. Such zeolites include Toyo Builder (tradename) commercially available from 
Tosoh Corporation. Further, fine zeolites produced by the method described in JP-A 11-318604 are also preferably 
used because in the process for producing the present detergent composition as described below , they are easily 
finely ground whereby the dispersion stability of the composition is improved. Generally, commercial zeolites contain 
about 20 % water. For production of the liquid detergent composition not substantially containing water, it is preferable 
that such commercial zeolites are used after water has been removed by calcination at 450 to 600 °C. 
[0060] The average particle diameter of the component (c) is 500 jim or less, preferably 0.1 to20um, more preferably 
0.1 to 2 jim, and particularly preferably 0.1 to 1 .0 urn. Unless otherwise specified, the average particle diameter refers 
to an average particle diameter on volume basis as determined by a laser scattering particle size distribution analyzer, 
LA-910 manufactured by Horiba, Ltd. 

Other components (d) 

[0061] The liquid detergent composition of the present invention can further comprise : as other components, a sur- 
factant being insoluble in the phase (a), an inorganic builder, an organic builder, a bleaching agent and other conven- 
tional additives to detergent. 
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[0062] If these components are solids, these components similar to the component (c) can be finely pulverized, 
dispersed, and incorporated into the present detergent composition in the method described below. In this case, the 
average particle diameter of each solid component is preferably 500 jim or less, preferably 0. 1 to 20 urn more preferably 
0.1 to 2 jim, and particularly preferably 0.1 to 1.0 |im. 

5 

d-1 : Surfactant insoluble in the phase (a) 

[0063] The liquid detergent composition of the present invention comprises a surfactant in the phase (a), and then 
separately another surfactant being insoluble in the phase (a) may be dispersed and incorporated as a solid component. 

10 

d-2: Inorganic builder 

[0064] Besides the component (c), known washing builders such as silicates, metasilicates and carbonates can be 
arbitrarily compounded. These are preferably alkaline metal salts. 
15 [0065] For example, phosphates such as tripolyphosphates and pyrophosphates, aminotri(methylene phosphonic 
acid), 1 -hydroxyethylidene-1 ,1 -diphosphonic acid, ethylene diamine tetra( methylene phosphonic acid), diethylene tri- 
amine penta(methylene phosphonic acid) or salts thereof can also be used. 

d-3: Organic builder 

20 

[0066] The liquid detergent composition of the present invention can also comprise known organic builders being 
soluble or insoluble in the phase (a). Examples of such organic builders include polybasic carboxylic acids such as 
citric acid, succinic acid and malonic acid, amino acids such as aspartic acid and glutamic acid, amino polyacetic acids 
such as nitrilo triacetic acid and ethylene diamine tetraacetic acid, and polymeric polybasic carboxylic acids such as 
25 polyacrylic acid, acrylic acid/maleic acid copolymers etc. These are preferably in the form of salts such as alkaline 
metal salts, ammonium salts and substituted ammonium salts. 

d-4: Bleaching agent 

30 [0067] Further, the liquid detergent composition of the present invention preferably comprises a bleating agent. As 
the bleaching agent, an inorganicperoxidebleaching, or an inorganic peroxide bleaching agent combined with a bleach- 
activating agent, can be used. 

[0068] Examples of the inorganic peroxide bleaching agent are alkali metal perborates, percarbonates, persilicates 
and perphosphates, particularly preferably sodium perborate, sodium percarbonate etc. For improving the dispersion 
35 stability of the product, percarbonates coated with carboxylic acid type polymers and/or polycarboxylic acids mentioned 
in lines 13 to 44 in column 2 on page 2 in JP-A 11-279593 can be used. 

[0069] If the inorganic peroxide bleaching agent is used in combination with a bleach-activating agent, the bleach- 
activating agent is usually an organic compound having one or more reactive acyl groups forming peracid, by which 
the bleaching action is rendered more effective than by using the inorganic peroxide bleaching agent singly. Although 
40 the structure of the bleach-activating agent is not particularly limited, it is preferably the one shown in formula (III): 



(III) 

wherein R 1 represents a C-,.^ linear or branched alkyl group and X represents COOM or SO a M, M being a hydrogen 
atom, an alkali metal atom or an alkaline earth metal atom. 

[0070] In the bleach-activating agent represented by formula (III), it is preferable that R 1 isaCy.^ linear or branched 
alkyl group and X is COOH or S0 3 Na. Such bleach-activating agents include sodium lauroyloxybenzene sulfonate, 
sodium decanoyloxybenzene sulfonate, sodium octanoyloxybenzene sulfonate, lauroyloxybenzoic acid, decanoyloxy- 
benzoic acid, o eta noy I oxy benzoic acid etc. 

[0071] Other conventionally used detergent additives, for example, polymers such as polyethylene glycol and car- 
boxymethyl cellulose, color migration-preventing agents such as polyvinyl pyrrolidone, enzymes such as protease, 
cellulase and lipase, enzyme stabilizers such as calcium chloride, formic acid and boric acid, defoaming agents such 
as silicone, antioxidants such as butyl hydroxy toluene, distyranated cresol, sodium sulfite and sodium hydrogen sulfite, 



8 



EP1 162 255 A2 

perfumes, dyes, fluorescent eyes, pigments etc. may be contained as necessary. Production process 
[0072] The liquid detergent composition of the present invention can be produced by process 1 , preferably consisting 
of steps 1 , 2 and 3 ; including the step of wet grinding the components (b) and (c) in the phase (a) to prepare a slurry 
of finely pulverized solid components, or by process 2, preferably consisting of steps 1,2,3 and 4, including the step 
5 of wet grinding the component (c) in the phase (a) to prepare a slurry of finely pulverized solid component, followed 
by adding the component (b). 

Process 1 

10 [0073] In step 1, the surfaciant as the phase (a) and as necessary a water-soluble organic solvent and deionized 
water are mixed and the component (b) is dissolved or uniformly dispersed therein (referred to hereinafter as dispersion 
medium (1)). In this step, the mixture can also be heated at a suitable temperature, for example at 50 to 60 °C. A 
bleach-activating agent, a peroxide-type bleacher component, an enzyme, a brightening agent, a perfume etc. are 
added preferably in step 3 described below. 

15 [0074] In step 2 : the component (c) and a mixture of other solid components to be ground are wet ground in the 
dispersion medium (1). The component (c), upon being finely pulverized, increases the surface area thereof to increase 
the rate of calcium exchange, thus acting as a further excellent washing builder. It is however known that the component 
(c) is then liable to gradual chemical change attributable to vapor and carbon dioxide in air to deteriorate the calcium 
exchange ability, and this phenomenon is enhanced by an increase in the surface area, thus making it difficult to 

20 incorporate the finely pulverized crystalline silicate compound or aluminosilicate compound into a powdery detergent 
etc. Japanese Patent No. 2958506 discloses a process for producing a particulate solid builder, which comprises wet 
grinding a solid builder such as a crystalline silicate compound and an aluminosilicate compound in a dispersion medium 
containing a surfactant, according to which, finely pulverized, excellent crystalline silicate and aluminosilicate com- 
pounds having a high calcium exchange ability can be obtained. 

25 [0075] Preferable examples of the surfactant, the water-soluble organic solvent and the solid builder, such as inor- 
ganic and organic builders other than the crystalline silicate compound and aluminosilicate compound of the present 
liquid detergent composition are those described above. Solid components other than the solid builder in the present 
composition are also be finely pulverized in an analogous manner. When liquid phase-insoluble bieach-activating agent, 
other than the solid builder, is incorporated, it may be wet grouond together with the other solid components, added 

30 in the wet grinding step or incorporated in step 3. 

[0076] The means of wet grinding includes a stone mill, a colloid mill, a KD mill, a slasher mill, a high-speed disperser, 
a media mill, a roil mill, a kneader, an extruder a grinder with a liquid jet interaction chamber (e.g., a micro-flydizer 
manufactured by Microflydex Co... Ltd.), an ultrasonic dispersing instrument etc., and in particular, wet grinding using 
media, for example a method of using a sand mill, a sand grinder, a wet vibration mill, an attritor etc. is preferable in 

35 respect of the efficiency of grinding. As the media, known materials such as titania and zirconia can be used. 

[0077] The media having a diameter of 0.1 to 1 .0 mm are particularly suitable for grinding with a sand mill. When 
the particle size o? the solid builder as a starting material is particularly large, the solid builder may be ground effectively 
by previously dry-grinding it until the particle size is reduced to a suitable size for wet grinding, for example 2 to 300 
u.m, or by grinding it by media having a larger diameter, for example a diameter of 2 mm and then grinding it by media 

40 with a smaller diameter. 

[0078] To improve the efficiency of wet grinding the solid components, grinding is conducted preferably such that 
the ratio by weight of [the component (c) and a mixture with other solid components (or approximately the component 
(c) ] / [the dispersion medium (1) (or approximately the component (a) ] is from 30/70 to 60/40. : 
[0079] To improve the efficiency of wet grinding the solid components, the total volume of [the component (c) arid a 

^5 mixture with other solid components (or approximately the component (c)] and [the dispersion medium (1 ) (or approx- 
imately the component (a) ] is preferably 0.9 to 1 .1 times, more preferably 0.95 to 1 .05 times as much as the volume 
of gaps of media introduced into a media mill such as sand mill, sand grinder, wet vibration mill and attritor. The term, 
the volume of 1 .0 time as much as the volume of gaps of media refers to the volume of deionized water which has 
been introduced quietly at 20 °C into media until it reached the top of the media packed densely under vibration in 

so advance. 

[0080] Wet grinding is continued preferably 3 minutes or more, more preferably 5 minutes or more, until the average 
particle diameter of the solid components does not change. 

[0081] To keep the viscosity low in the system and to improve the efficiency of grinding, the component(s) of the 
phase (a) can be added in divided portions. The component (s) of the phase (a) added in this step may be different 
55 from those of the step 1 . Depending on the volume of the component added, the media are also added preferably so 
as to maintain the above shown ratio of the total volume to the volume of gaps of the media. 

[0082] The average particle diameter of the resulting slurry of the finely pulverized solid components is preferably 
500 u.m or less, preferably 0.1 to 20 p.m, more preferably 0.1 to 2 ujti, and particularly preferably 0.1 to 1 .0 um 
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[0083] Depending on the case, components of the phase (a) may be further added so as to attain a desired com- 
pounding ratio. After they have been mixed, the media may be removed, or after the other components have been 
added in step 3, the media may be removed. 

[0084] In step 3, solid components preferably, not subjected to wet grinding in step 2, and other arbitrary components 
being soluble in the liquid are mixed and compounded therewith. The particle size of the solid components, preferably 
not subjected to wet grinding in step 2, may previously have been reduced under gentle conditions. 

Process 2 



[0085] In step 1 , a surfactant and as necessary a water-soluble organic solvent and deionized water are mixed to 
form the phase (a). A bleach-activating agent, a peroxide type bleacher component, an enzyme, a brightening agent, 
a perfume etc. are added preferably in step 4 described later. 

[0086] In step 2, the component (c) and a mixture of other solid components to be ground are wet ground in the 
phase (a). The component (c), upon being finely pulverized, increases the surface area thereof to increase the rate of 

'5 calcium exchange, thus acting as a further excellent washing builder. It is however known that the component (c) is 
then liable to gradual chemical change attributable to vapor and carbon dioxide in air to deteriorate the calcium ex- 
change ability, and this phenomenon is enhanced by an increase in the surface area, thus making it difficult to incor- 
porate the finely pulverized crystalline silicate compound or aluminosilicate compound into a powdery detergent etc. 
Japanese Patent No. 2958506 discloses a process for producing a particulate solid builder which comprises wet grind- 

20 ing a solid builder such as a crystalline silicate compound and an aluminosilicate compound in a dispersion medium 
containing a surfactant, and according to this process, finely pulverized, excellent crystalline silicate and aluminosilicate 
compounds having a high calcium exchange ability can be obtained. Preferable examples of the surfactant, the water- 
soluble organic solvent and the solid builder (e.g. inorganic and organic builders besides the crystalline silicate com- 
pound and aluminosilicate compound) in the present liquid detergent composition are those described above, and solid 

25 components otherthan thesolid builder in the present composition are also befinely pulverized in an analogous manner. 
When the liquid phase-insoluble bleach-activating agent among the solid components other than the solid builder is 
compounded, it may be wet ground together with the other solid components, may be added and ground during wet 
grinding, or may be compounded in step 4. 

[0087] As the wet grinding, wet grinding particularly using media, for example, a method of using a sand mill, a sand 
30 grinder, a wet vibration mill, an attritor etc. is suitable for the efficiency of grinding. As the media, known materials such 
as titania and zirconia can be used. 

[0088] The media having a diameter of 0.1 to 1 .0 mm are particularly suitable for grinding with a sand mill. When 
the particle size of the solid builder as a starting material is particularly large, the solid builder may be ground effectively 
by previously dry-grinding it until the particle size is reduced to a suitable size for wet grinding, for example 80 to 300 
35 um or by grinding it by media having a larger diameter, for example a diameter of 2 mm and then grinding it by media 
with a smaller diameter. 

[0089] To improve the efficiency of wet grinding the solid components, the total volume of [the component (a), the 
component (c), and a mixture with other solid components (or approximately the component (c) only)] is preferably 
0.9- to 1.1 times, more preferably 0.95- to 1 .05 times as much as the volume of gaps of media introduced into a media 
■to mill (sand mill, sand grinder, wet vibration mill, attritor etc.). The term the volume of 1 .0 time as much as the volume 
of gaps of media refers to the volume of deionized water which has been introduced quietly at 20 °C into media until 
it reached the top of the media packed in advance densely under vibration. 

[0090] To improve the efficiency of wet grinding the solid components, grinding is conducted preferably such that 
the ratio by weight of [the component (c) and a mixture with other solid components (or approximately the component 
45 (c) ] / [the phase (aj] is from 30/70 to 60/40. 

[0091] Wet grinding is continued preferably 3 minutes or more, more preferably 5 minutes or more, until the average 
particle diameter of the solid components does not change. 

[0092] To keep the viscosity low in the system and to improve the efficiency of grinding, the component in the phase 
(a) can be added in divided portions. The component in the phase (a) added in this step may be different from the 

50 component in the dispersion medium obtained in step 1 . Depending on the volume of the component added, the media 
are also added preferably so as to keep the ratio of the above total volume to the volume of the gaps of the media. 
[0093] The average particle diameter of the resulting slurry of the finely pulverized solid components is preferably 
500 jim or less, preferably 0.1 to 20 ujti, more preferably 0.1 to 2 uxn, and particularly preferably 0.1 to 1 .0 u,m. 
[0094] In step 3, the component (b) is dissolved or uniformly dispersed in the phase (a) in another tank to which a 

55 surfactant and as necessary a water-soluble organic solvent and deionized water were added. The component in the 
phase (a) used in this step may be different from the component in the dispersion medium in step 1 . 
[0095] The phase (a) containing the component (b) is added to and mixed with the slurry of the finely divided solid 
components obtained in step 2. At the time of compounding the component (b) , the mixture can also be heated at a 
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suitable temperature, for example 50 to 60 °C. Thereafter, a part of the phase (a) may be further added so as to attain 
a desired compounding ratio. After they are mixed, the media may be removed, or after the other components are 
added and mixed in step 4, the media may be removed. 

[0096J In step 4, solid components preferably not subjected to wet grinding in step 2 and other arbitrary components 
5 soluble in the liquid are mixed and compounded therewith. The particle size of the solid components preferably not 
subjected to wet grinding in step 2 may previously have been reduced under gentle conditions. 
[0097] The liquid detergent composition of the present invention can be produced in either process 1 or 2, but process 
2 is more preferable because the component (c) can be easily finely pulverized and better stability can be achieved. 
[0098] Further, when solid components previously sufficiently pulverized by dry-grinding etc. are used, a dispersing 
10 instrument such as a flow jet mixer or the like can be used to easily prepare the liquid detergent composition. 

[0099] For improving the dispersion stability of particles and preventing scattering of the liquid during use, the vis- 
cosity of the present liquid detergent composition is preferably about 10 to 5000 mPa s, more preferably 100 to 3000 
mPa-s. The viscosity was determined at 25°C by measuring 200 g of this composition in 200 ml beaker by No. 2 rotor 
under the rate condition of 30 rpm in a Brookfield type viscometer manufactured by Tokyo Keiki Co., Ltd. 
is [0100] The liquid detergent composition of the present invention comprises fine solid particles including those of a 
crystalline silicate compound and/or an aluminosilicate compound dispersed stably by a polymeric dispersant in a 
surfactant-containing liquid without increasing the viscosity of the product, and can be easily introduced into a laun- 
dering tank and rapidly dissolved in washing water. Further, the polymeric dispersant having a high cation exchange 
ability can act as a builder in washing water, to compact the detergent composition and to exhibit excellent detergency. 

20 

Example 

Synthesis Example 1 : Example of Synthesis of Polymeric Dispersant (2) [N,N-dimethyl acrylamide/sodium 
2-acrylamidc-2-mcthyl propane sulfonic acid (molar ratio 80/20) random copolymer] 

25 

[0101] 95 g N : N-dimethyl acrylamide and 55 g sodium 2-acrylamide-2 -methyl propane sulfonate were dissolved in 
400 g deionized water and stirred for 10 minutes in nitrogen atmosphere. 1 .6 g of 2 J 2'-azobis-(2-amidinopropane) 
dihydrochloride (V-50. produced by Wako Pure Chemical Industries, Ltd.) was added to this mixture, heated in nitrogen 
atmosphere and stirred for 6 hours at a temperature kept at 65 to 70 °C . Thereafter, the reaction solution was returned 

30 to room temperature, and this aqueous solution was lyophilized to give a polymeric dispersant (2). As a result of meas- 
urement of the resulting dispersant by GPC. the weight average molecular weight was 222,000 (determined using 
polyethylene glycol standards). The conditions for GPC measurement were as follows: columns, 2 TSK GMP WXL 
columns produced by Tosoh Corporation; eluent 0.2 M phosphate buffer/acetonitrile = 9/1 ; detector, differential refrac- 
tometer; and temperature. 40 °C. 

35 [0102] 0.1 g of the polymeric dispersant (2) was accurately weighed and then dissolved in 100 ml of 0.1 M NH 4 CI- 
NH 4 OH buffer pH 10, and the solution was kept at 25 °C and titrated with a calcium ion solution containing 20, 000 
ppm CaC0 3 at pH 10 while the potential was measured. The concentration of calcium ion remaining in the solution 
was estimated from the relationship between the volume of the dropwise added solution and the potential and from a 
calibration curve prepared by measuring the relationship between calcium chloride solutions of known concentration 

40 and their potentials, and the amount of calcium ion captured by the polymeric dispersant (2) (i.e., the cation exchange 
capacity) as calculated therefrom was 23 CaC0 3 mg/g. For measurement of the potential, a 920A ion meter and a 
9320 type electrode as a calcium electrode (Orion Co., Ltd.) were used. 

Synthesis Example 2: Example of Synthesis of Polymeric Dispersant (3) [polyethylene glycol-block-polyacrylic acid 
'45 (weight ratio 40/60)) 

[0103] 40 g of poly[polyoxyelhylene 4,4'-azobis(4-cyanopentanoate)] (VPE-0201 , produced by Wako Pure Chemical 
Industries, Ltd.) and 60 g of acrylic acid were dissolved in 300 g deionized water, stirred for 10 minutes in nitrogen 
atmosphere, then heated : and stirred for 6 hours at a temperature kept at 65 to 70 °C. The solution was neutralized 

50 undercooling on ice by gradually adding 1 1 0 ml of 6 N aqueous sodium hydroxide, whereby about 80 % of the carboxyl 
groups of this polymer were converted into sodium salts. This aqueous solution was lyophilized to give a polymeric 
dispersant (3). As a result of measurement of the resulting dispersant by GPC, the weight average molecular weight 
was 78,000 (determined using polyethylene glycol standards). The conditions for GPC measurement were the same 
as in Synthesis Example 1 . The cation exchange capacity of the polymeric dispersant (3), as calculated in the same 

55 manner as in Synthesis Example 1 , was 1 57 CaCQ 3 mg/g. 
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Synthesis Example 3: Example of Synthesis of Polymeric Dispersant (4) (polyethylene glyco!-graft-poly(acrylic acid/ 
maleic acid [molar ratio 70/30J) (weight ratio 50/50)) 

[0104] 50 g of polyethylene glycol (polyethylene glycol 2,000, produced by Wako Pure Chemical Industries, Ltd.) 

5 and 20.4 g of maleic acid were melted by heating in nitrogen atmosphere and further heated to 150 °C under stirring. 
29.6 g acrylic acid and 4.3 g di-t-butyl peroxide were separately added dropwisely thereto over the period of 1 hour at 
a temperature kept at 145 to 150 °C, and the mixture was further stirred for 3 hours at a temperature kept at 150 °C 
and returned to room temperature. The solution was diluted with 200 ml deionized water and neutralized under cooling 
on ice by gradually adding 100 ml of 6 N aqueous sodium hydroxide, whereby about 80 % of the carboxyl groups of 

10 this polymer were converted into sodium salts. This aqueous solution was lyophilized to give a polymeric dispersant 
(4). As a result of measurement of the resulting dispersant by GPC, the weight average molecular weight was 45 : 000 
(determined using polyethylene glycol standards). The conditions for GPC measurement were the same as in Synthesis 
Example 1. The cation exchange capacity of the polymeric dispersant (4), as calculated in the same manner as in 
Synthesis Example 1 , was 190 CaC0 3 mg/g. 

15 

Synthesis Example 4: Example of Synthesis of Polymeric Dispersant (5) (poly(N,N-dimethyi aery I amide/sty re ne [molar 
ratio 90/1 0])-graft-poly(diallyl dimethyl ammonium chloride) (weight ratio 50/50) ) 

[0105] 89.5 g of N,N -dim ethyl acrylamide and 10.5 g of styrene were dissolved in 1 L acetone and stirred for 10 
20 minutes in nitrogen atmosphere. 3.9 g of 2,2'-azobis-(2-methylbutyronitrile) (V-59, produced by Wako Pure Chemical 
Industries, Ltd.) was added thereto, heated in nitrogen atmosphere and stirred for 6 hours while the acetone was 
refluxed. Thereafter, the solution was returned to room temperature and purified by re-precipitation from 8 L hexane, 
the polymer separated by filtration was dissolved in 600 ml deionized water and the hexane was distilled away by a 
rotary evaporator, whereby an aqueous solution of poly(N,N-dimethyl acrylamide/styrene) was obtained. As a result 
25 of measurement of the resulting dispersant by GPC, the weight average molecular weight was 22,000 (determined 
using polyethylene glycol standards). The conditions for GPC measurement were as follows: columns, 2 TSK GMHHR- 
H columns produced by Tosoh Corporation; eluent, 1 mM dimethyl lauryl amine/chloroform; detector, differential re- 
fractometer; and temperature, 40 °C. 

[0106] 500 g of the resulting aqueous solution of poly(N,N-dimethyl acrylamide/styrene) (71 .4 g polymer) was heated 
30 to 80 °C in nitrogen atmosphere. 119 g of 60 % aqueous dialiyl dimethyl ammonium chloride (Tokyo Kasei Co., Ltd.), 
and 5.3 g sodium persulfate dissolved in 60 ml deionized water, were separately added dropwise thereto over the 
period of 2 hours at a temperature kept at 80 to 85 °C, and thereafter the mixture was further stirred for 6 hours at a 
temperature kept at 85 °C. Thereafter, the reaction solution was returned to room temperature, and this aqueous 
solution was lyophilized to give a polymeric dispersant (5). As a result of measurement of the resulting dispersant by 
35 GPC ; the weight average molecular weight was 39,000 (determined using polyethylene glycol standards). The condi- 
tions for GPC measurement were as follows: columns, 2 TSK a-M columns produced by Tosoh Corporation; eluent, 
0. 1 5 M sodium sulfate/1 % aqueous acetic acid; detector, differential refractometer; and temperature, 40 °C. The cation 
exchange capacity of the polymeric dispersant (5), as calculated in the same manner as in Synthesis Example 1 . was 
8 CaC0 3 mg/g. 

40 

Synthesis Example 5: Example of Synthesis of Polymeric Dispersant (6) [polyethylene glycol (average number of moles 
of EO added: 9) monomethacrylate/methacrylic acid (weight ratio 50/50) copolymer] 

[0107] 50 g polyethylene glycol (average number of moles of EO added: 9) monomethacryiate (NK ester M-90G, . 

45 produced by Shin-Nakamura Chemical Co., Ltd.) and 50 g methacrylic acid were dissolved in 200 g ethanol and stirred 
for 10 minutes in nitrogen atmosphere. 11 g of 2,2'-azobis- (2,4-dimethylvaIeronitrile) (V-65, produced by Wako Pure 
Chemical Industries, Ltd.) was added thereto, heated in nitrogen atmosphere, and stirred for 6 hours at a temperature 
kept at 75 to 80 °C. Thereafter, the reaction solution was returned to room temperature, purified by re-precipitation 
from hexane and dried to give a polymeric dispersant (6). As a result of measurement of the resulting dispersant by 

so GPC, the weight average molecular weight was 40,000 (determined using polyethylene glycol standards). The condi- 
tions for GPC measurement were the same as in Synthesis Example 1 . The cation exchange capacity of the polymeric 
dispersant (6), as calculated in the same manner as in Synthesis Example 1, was 125 CaC0 3 mg/g. 

Synthesis Example 6: Example of Synthesis of Polymeric Dispersant (7) [polyethylene glycol (average number of moles 
55 of EO added: 9) monomethacrylate/acrylic acid (weight ratio 20/80) copolymer] 

[0108] 20 g polyethylene glycol (average number of moles of EO added: 9) monomethacryiate (NK-ester M-90G, 
produced by Shin-Nakamura Chemical Co., Ltd.), 80 g acrylic acid dissolved in 80 g deionized water, and 1 .6 g 2,2*- 
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azobis-(2-methylpropionamidine) dihydrochloride (V-50, produced by Wako Pure Chemical Industries, Ltd.) dissolved 
in 80 g deionized water, while being kept at 60 to 65 °C, were separately added dropwise over the period of 2 hours 
to 200 g deionized water previously heated to 60 °C in nitrogen atmosphere : and thereafter the mixture was stirred for 
6 hours at a temperature kept at 55 °C. The reaction solution was retuned to room temperature and neutralized under 

5 cooling on ice by gradually adding 150 ml of 6 N aqueous sodium hydroxide, whereby about 80 % of the carboxyl 
groups of this polymer were converted into sodium salts. This aqueous solution was lyophilized to give a polymeric 
dispersant (7), As a result of measurement of the resulting dispersant by GPC, the weight average molecular weight 
was 49,000 (determined using polyethylene glycol standards). The conditions for GPC measurement were the same 
as in Synthesis Example 1 . The cation exchange capacity of the polymeric dispersant (7) : as calculated in the same 

10 manner as in Synthesis Example 1 , was 1 68 CaC0 3 mg/g. 

Synthesis Example 7: Example of Synthesis of Polymeric Dispersant (8) (poly(acrylic acid/maleic acid [molar ratio 
90/10])-graft-poly(diallyl dimethyl ammonium chloride) (weight ratio 70/30)) ) 

*5 [0109] 11 g maleic acid was dissolved in 200 g deionized water, and this solution was adjusted to pH 3.85 with 48 
% aqueous sodium hydroxide. The mixture was heated to 95 °C and kept at 95 to 98 °C in nitrogen atmosphere, and 
64 g acrylic acid dissolved in 16 g deionized water, and 4.7 g sodium persulfate dissolved in 50 g deionized water, 
were separately added dropwise thereto over the period of 2 hours. Thereafter, the reaction solution was kept at 98 
°C, stirred for 6 hours, and retuned to room temperature to give an aqueous solution of poly(acrylic acid/maleic acid) . 

20 As a result of measurement of the resulting dispersant by GPC, the weight average molecular weight was 87,000 
(determined using polyethylene glycol standards). The conditions for GPC measurement were the same as in Synthesis 
Example 1 . 

[0110] 300 g of the resulting aqueous solution of poly(acrylic acid/maleic acid) (64 g polymer) was heated to 65 C 
in nitrogen atmosphere and kept at 65 to 70 °C : and 46 g of 60 % aqueous diallyl dimethyl ammonium chloride (Tokyo 

25 Kasei Co., Ltd.), and 2.0 g sodium persulfate dissolved in 40 g deionized water, were separately added dropwise thereto 
over the period of 2 hours. Thereafter, the mixture was stirred for 6 hours at a temperature kept at 70 °C and returned 
to room temperature, and this aqueous solution was lyophilized to give a polymeric dispersant (8). As a result of meas- 
urement of the resulting dispersant by GPC : the weight average molecular weight was 149,000 (determined using 
polyethylene glycol standards) . The conditions for GPC measurement were the same as in Synthesis Example 4. The 

30 cation exchange capacity of the polymeric dispersant (8), as calculated in the same manner as in Synthesis Example 
1 , was 224 CaC0 3 mg/g. 

Synthesis Example 8: Example of Synthesis of Polymeric Dispersant (9) (sodium polystyrene surfonate-g raft-poly 
(acrylic acid/maleic acid [molar ratio 60/40]) (weight ratio 50/50)) 

35 

[01 1 1 ] 50 g maleic acid was dissolved in 480 g aqueous sodium polystyrene sulfonate (PS-35, 96 g polymer, produced 
by Tosoh Corporation) , and this aqueous solution was adjusted to pH 3.85 with 40 % aqueous sodium hydroxide. The 
mixture was heated to 95 °C and kept at 95 to 98 °C in nitrogen atmosphere, and 46 g acrylic acid dissolved in 12 g 
deionized water, and 12.7 g sodium persulfate dissolved in 80 g deionized water, were separately added dropwise 

40 thereto over the period of 2 hours, and thereafter, the solution was stirred for 6 hours at a temperature kept at 98 °C. 
Thereafter, the reaction solution was retuned to room temperature and neutralized undercooling on ice by gradually 
adding 200 ml of 6 N aqueous sodium hydroxide, whereby about 80 % of the carboxyl groups of this polymer were 
converted into sodium salts. This aqueous solution was lyophilized to give a polymeric dispersant (9). As a result of 
measurement of the resulting dispersant by GPC, the weight average molecular weight was 277,000 (determined using 

45 polyethylene glycol standards). The conditions for GPC measurement were trie same as in Synthesis Example 1 . The 
cation exchange capacity of the polymeric dispersant (9), as calculated in the same manner as In Synthesis Example 
1 , was 191 CaC0 3 mg/g. 

Synthesis Example 9: Example of Synthesis of Polymeric Dispersant (1 0) [N,N-dimethyl acrylamide/acrylic acid (weight 
50 ratio 50/50) copolymer] 

[01 12] 50 g N,N-dimethyl acrylamide and 50 g acrylic acid were dissolved in 250 g deionized water, and this aqueous 
solution was adjusted to pH 6.5 to 7 undercooling on ice by gradually adding 11 5 ml of 6 N aqueous sodium hydroxide. 
After the solution was stirred for 10 minutes in nitrogen atmosphere, 1.6 g of 2,2'-azobis-(2-amidinopropane) dihydro- 
55 chloride (V-50, produced by Wako Pure Chemical Industries, Ltd.) was added thereto and heated in nitrogen atmos- 
phere, and the mixture was stirred for 6 hours at a temperature kept at 65 to 70 °C. Thereafter, the reaction solution 
was retuned to room temperature and lyophilized to give a polymeric dispersant (10). As a result of measurement of 
the resulting dispersant by GPC, the weight average molecular weight was 187,000 (determined using polyethylene 
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glycol standards). The conditions for GPC measurement were the same as in Synthesis Example 1. The cation ex- 
change capacity of the polymeric dispersant (10), as calculated in the same manner as in Synthesis Example 1 , was 
128 CaC0 3 mg/g. 

5 Synthesis Example 10: Example of Synthesis of Polymeric Dispersant (11 ) [polyethylene glycol (average number of 
moles of EO added: 9) monomethacrylate/sodium styrene sulfonate (weight ratio 20/80) copolymer] 

[0113] 20 g polyethylene glycol (average number of moles of EO added: 9) monomethacrylate (NK-ester M-90G, 
produced by Shin-Nakamura Chemical Co., Ltd.), 80 g sodium styrene sulfonate dissolved in 350 g deionized water, 

'0 and 1 .2 g of 2 : 2 , -azobis~(2-methylpropionamidine) dihydrochloride (V-50. produced by Wako Pure Chemical Industries, 
Ltd.) dissolved in 100 g deionized water, while being kept at 60 to 65 °C, were separately added dropwise over the 
period of 2 hours to 100 g deionized water previously heated to 60 °C in nitrogen atmosphere, then the mixture was 
further stirred for 6 hours at a temperature kept at 65 °C, and the reaction solution was retuned to room temperature. 
This aqueous solution was lyophilized to give a polymeric dispersant (1 1 ). As a result of measurement of the resulting 

'5 dispersant by GPC : the weight average molecular weight was 11 4,000 (determined using polyethylene glycol stand- 
ards). The conditions for GPC measurement were the same as in Synthesis Example 1 . The cation exchange capacity 
of the polymeric dispersant (1 1 ), as calculated in the same manner as in Synthesis Example 1 , was 1 4 CaC0 3 mg/g. 

Synthesis Example 11: Example of Synthesis of Polymeric Dispersant (12) [polyethylene glycol (average number of 
20 moles of EO added: 34) mono-allyl ether/maleic acid (weight ratio 20/80) copolymer] 

[0114] After 156.8 g maleic anhydride and 313.6 g polyethylene glycol (average number of moles of EO added: 34) 
mono-aliyl ether were cissolved in £00 g deionized water, the flask temperature was increased to 70 °C, and 60 g of 
48 % aqueous scdium hydroxide was added thereto. The atmosphere in the flask was exchanged with nitrogen, the 

25 mixture was heated to 93 °C, then an aqueous initiator solution consisting of 42.8 g of 35 % aqueous hydrogen peroxide 
and 4.77 g sodium persulfate was added dropwise thereto over the period of 6 hours, and the flask temperature was 
kept at 98 °C for 4 hours. This aqueous solution was lyophilized to give a polymeric dispersant (12). As a result of 
measurement of the resulting dispersant by GPC, the weight average molecular weight was 1 8,000 (determined using 
polyethylene glycol standards). The conditions for GPC measurement were the same as in Synthesis Example 1 . The 

30 cation exchange capacity of the polymeric dispersant (12), as calculated in the same manner as in Synthesis Example 
1, was 121 CaC0 3 mg/g. 

Example 1 

35 [0115] 

Step 1: A mixture of 218 g of the nonionic surfactant (1) (Softanol 70, produced by Nippon ShokubaiCo., Ltd.) and 
73 g of 1 ,3-butanediol (Wako Pure Chemical Industries, Ltd.) was heated at 50 °C, and 8.8 g polymeric dispersant 
(1 ) [a lyophilized product of Aquarock FC600S (40 % aqueous solution of polyethylene glycol (average number of 

^0 moles of EO added: 10) monometh aery late/methacry lie acid (molar ratio 38/62) copolymer produced by Nippon 

Shokubai Co.. Ltd.: cation exchange capacity, 26 CaC0 3 mg/g) was dissolved therein over the period of 5 hours. 
Step 2: 33 g crystalline silicate compound (1) (SKS-6, layered sodium silicate with a particle diameter of 60 to 80 
um : produced by Hoechst) was suspended in 33 g of the liquid phase obtained in step 1 and then wet ground for 
.5 hours at a disk revolution of 1500 rpm in a sand mill (Imex Co.; Ltd.) with a volume of 1 L charged with 500 g 

45 zirconia beads of C.8 mm in diameter. At the time of wet grinding, the total volume of the liquid phase and the 

crystalline silicate compound (1 ) corresponded to the volume of the gaps of the zirconia beads introduced into the 
sand mill. A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was 
collected anc diluted with the liquid produced in step 1 , and the average particle size as determined by a particle 
size distribution measuring device (LA-91 0, manufactured by Horiba Ltd.) was 1 .6 urn. 

50 Further, 96 g of the liquid produced in step 1 was introduced into the above sand mill and mixed therewith for 

15 minutes a: a disk revolution of 1500 rpm : followed by removal of the media through a 40 mesh sieve to give a 
dispersion. 

Step 3: 1 .2 g of a bleach -activating agent represented by formula (IV): 
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C 9 H J9 COO — ( ( ) ) — S0 3 Na 

(IV) 

and a trace of perfume were added to the dispersion obtained in step 2 and dissolved by sufficient stirring at room 
temperature. Further, 1 .65 g sodium percarbonate powder (average particle diameter of 16 u.m as determined by 
LA-910 (Horiba, Ltd.) after it was dispersed in the liquid produced in step 1) was added thereto and dispersed by 
10 sufficient stirring at room temperature, to give a liquid detergent composition. 

Examples 2 to 10 

[0116] Using the components shown in Table 1 , various liquid detergent compositions were produced in the same 
'5 manner as in Example 1 . 

Comparative Examples 1 to 4 

[0117] Using the components shown in Table 1 , various liquid detergent compositions were produced in the same 
20 manner as in Example 1 . 

Example 11 

[0118] 

25 

Step 1 : A mixture of 82.5 g of the nonionic surfactant (2) (Emulgen 108, produced by Kao Corporation) and 49.5 
g of the nonionic surfactant (3) (polyoxyethylene phenyl ether PHG-30, produced by Nippon Nyukazai Co., Ltd.) 
was prepared. 

Step 2: 33 g crystalline silicate compound (2) (crystalline silicate compound described in Example 1 in JP-A 
3d 5-1 84946) was suspended in 33 g of the liquid component obtained in step 1 and wet ground for 3 hours at a disk 

revolution of 1500 rpm in a sand mill (Imex Co., Ltd.) with a volume of 1 L charged with 500 g zirconia beads of 
0.8 mm in diameter. Then, 17 g of the liquid component obtained in step 1 and 142 g zirconia beads of 0.8 mm in 
diameter were introduced into it and further wet ground at a disk revolution of 1 500 rpm for 2 hours. At the time of 
wet grinding, the total volume of the mixture of the crystalline silicate compound (2) and the liquid component 
35 corresponds to 1 .0-foid relative to the volume of the gap among the zirconia beads of 0.8 mm in diameter. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1, and the average particle size as determined by a particle size 
distribution measuring device (LA-910, manufactured by Horiba, Ltd.) was 0.8jim. 

Step 3: 82 g of the liquid produced in step 1 was heated at 50 °C, and 1 .7 g of the polymeric dispersant (1) was 
40 dissolved therein over the period of 5 hours. The resulting liquid solution containing the polymeric dispersant was 

introduced to the above sand mill and mixed therewith for 2 hours at a disk revolution of 1500 rpm, followed by 
removal of the media through a 40 mesh sieve. 

Step 4: 1 .8 g of the bleach-activating agent represented by formula (IV) above and a trace of perfume were added 
. to the dispersion obtained in step 3 and dissolved by sufficient stirring at room temperature. Further, 2.5 g sodium 
'45 percarbonate powder (average particle diameter of 16 u.m as determined by LA-910 (Horiba, Ltd.) after it was 

dispersed in the liquid produced in step 1 ) was added thereto and dispersed therein by sufficient stirring at room 
temperature, to give a liquid detergent composition. 



so 



Example 12 
[0119] 



Step 1 : A mixture of 77.7 g of the nonionic surfactant (2) and 23.3 g of the nonionic surfactant (3) was prepared. 
Step 2: 33 g of the crystalline silicate compound (2) was suspended in 33 g of the liquid component obtained in 
55 step 1 and wet ground for 3 hours at a disk revolution of 1500 rpm in a sand mill (Imex Co., Ltd.) with a volume of 

1 L charged with 500 g zirconia beads of 0.3 mm in diameter. Then, 34 g of the liquid component obtained in step 
1 and 283 g zirconia beads of 0.3 mm in diameter were introduced into it and wet ground at a disk revolution of 
1500 rpm for 2 hours. Further, 34 g of the liquid component obtained in step 1 and 283 g zirconia beads of 0.3 mm 
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in diameter were introduced into it and wet ground at a disk revolution of 1 500 rpm for 2 hours. At the time of wet 
grinding, the total volume of the mixture of the crystalline silicate compound (2) and the liquid component corre- 
sponds to 1 .0-fold relative to the volume of the gaps of the zirconia beads of 0.3 mm in diameter. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1, and the average particle size as determined by a particle size 
distribution measuring device (LA-910, manufactured by Horiba, Ltd.) was 0.6 u,m. 

Step 3: 23.3 g of the nonionic surfactant (3) was heated at 50 °C, and 1 .7 g of the polymeric dispersant (6) was 
dissolved therein over the period of 5 hours. The resulting liquid solution containing the polymeric dispersant was 
introduced to the above sand mill and mixed therewith for 2 hours at a disk revolution of 1500 rpm, followed by 
removal of the media through a 40 mesh sieve. 

Step 4: A trace of perfume was added to the dispersion obtained in step 3 and dissolved by sufficient stirring at 
room temperature. Further, 2.5 g sodium percarbonate powder (average particle diameter of 1 6 ujti as determined 
by LA-910 (Horiba, Ltd.) after it was dispersed in the liquid produced in step 1) was added thereto and dispersed 
therein by sufficient stirring at room temperature, to give a liquid detergent composition. 

Example 13 

[0120] 

Step 1 : A mixture of 31 .25 g of the nonionic surfactant (2) and 1 8.75 g of the nonionic surfactant (3) was prepared. 
Step 2: 33 g of the crystalline silicate compound (2) was suspended in 33 g of the liquid component obtained in 
step 1 and wet ground for 3 hours at a disk revolution of 1500 rpm in a sand mill (Imex Co., Ltd.) with a volume of 
1 L charged with 500 g zirconia beads of 0.8 mm in diameter. Then, 1 7 g of the liquid component obtained in step 
1 and 142 g zirconia beads of 0.8 mm in diameter were introduced into it and wet ground at a disk revolution of 
1500 rpm for 2 hours. At the time of wet grinding, the total volume of the mixture of the crystalline silicate compound 
(2) and the liquid component corresponds to 1.0-fold relative to the volume of the gaps of the zirconia beads of 
0.8 mm in diameter. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1, and the average particle size as determined by a particle size 
distribution measuring device (LA-910, manufactured by Horiba, Ltd.) was 0.7 u,m. 

Step 3: 31 g of the nonionic surfactant (3) was heated at 50 °C, and 1 .7 g of the polymeric dispersant (1) was 
dissolved therein over the period of 5 hours. The resulting liquid solution containing the polymeric dispersant was 
introduced to the above sand mill and mixed therewith for 2 hours at a disk revolution of 1500 rpm, followed by 
removal of the media through a 40 mesh sieve. 

Step 4: 1 .8 g of the bleach-activating agent represented by formula (IV) above and a trace of perfume were added 
to the dispersion obtained in step 3 and dissolved by sufficient stirring at room temperature. Further, 8.3 g of zeolite 

(1) (Toyo builder (Tosoh Corporation) dehydrated by calcination at 450 °C for 1 hour) which had previously been 
wet ground to an average particle diameter of 0.7 ujtj in 51 g of the nonionic surfactant (2), and 2.5 g sodium 
percarbonate powder (average particle diameter of 16 }im as determined by LA-910 (Horiba, Ltd.) after it was 
dispersed in the liquid produced in step 1), were added thereto and dispersed therein by sufficient stirring at room 
temperature, to give a liquid detergent composition. 

Example 14 

[0121] 

Step 1 : 29.9 g of the nonionic surfactant (3) was heated at 50 °C, and 2.1 g of the polymeric surfactant (6) was 
dissolved therein over the period of 5 hours to give a polymeric dispersant solution. 48 g of the nonionic surfactant 

(2) was mixed with the above polymeric dispersant solution to prepare a liquid solution containing the polymeric 
dispersant. 

Step 2: 20 g of the crystalline silicate compound (2) was suspended in 80 g of the liquid component obtained in 
step 1 and wet ground for 5 hours at a disk revolution of 1500 rpm in a batch sand mill (Imex Co., Ltd.) with a 
volume of 1 L charged with 670 g zirconia beads of 0.3 mm in diameter. In this case, the volume of the crystalline 
silicate compound (2) and the liquid component corresponds to 1 .15-fold relative to the volume of the gaps of the 
media. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1 in Example 11 , and the average particle size as determined by a 
particle size distribution measuring device (LA-910, manufactured by Horiba, Ltd.) was 3.4 urn 
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Step 3: The dispersion produced in step 2 was passed through a 40 mesh sieve to remove the media. 
Step 4: A trace of perfume was added to the dispersion obtained in step 3 and dissolved by sufficient stirring at 
room temperature. Further, 2.5 g sodium percarbonate powder (average particle diameter of 1 6 pirn as determined 
by LA-910 (Horiba, Ltd.) after it was dispersed in the liquid produced in step 1) was added thereto and dispersed 
5 therein by sufficient stirring at room temperature, to give a liquid detergent composition. 

Example 15 

[0122] 

10 

Step 1 : A mixture of 31 .25 g of the nonionic surfactant (2) and 1 8.75 g of the nonionic surfactant (3) was prepared. 
Step 2: 33 g of the crystalline silicate compound (2) was suspended in 50 g of the liquid component obtained in 
step 1 and wet ground for 5 hours at a disk revolution of 1500 rpm in a sand mill (Imex Co. : Ltd.) with a volume of 
1 L charged with 500 g zirconia beads of 0.8 mm in diameter. In this case, the volume of the crystalline silicate 
*5 compound (2) and the liquid component corresponds to 1 . 1 8-fold relative to the volume of the gaps of the media. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1, and the average particle size as determined by a particle size 
distribution measuring device (LA-910, manufactured by Horiba, Ltd.) was 2.3 urn. 

Step 3: 31 g of the nonionic surfactant (3) was heated at 50 °C, and 1.7 g of the polymeric dispersant (1) was 
20 dissolved therein over the period of 5 hours. The resulting liquid solution containing the polymeric dispersant was 

introduced to the above sand mill and mixed therewith for 15 minutes at a disk revolution of 1500 rpm, followed 
by removal of the media through a 40 mesh sieve. 

Step 4: 1 .8 g of the bleach-activating agent represented by formula (IV) above and a trace of perfume were added 
to the dispersion obtained in step 3 and dissolved by sufficient stirring at room temperature. Further, 8.2 g zeolite 
25 (1 ) previously wet grouond in 51 g of the nonionic surfactant (2), and 2.5 g sodium percarbonate powder (average 

particle diameter of 1 6 u,m as determined by LA-91 0 (Horiba, Ltd.) after it was dispersed in the liquid produced in 
step 1), were added thereto and dispersed therein by sufficient stirring at room temperature, to give a liquid de- 
tergent composition. 

30 Example 16 

[0123] 

Step 1 : A mixture of 204 g nonionic surfactant (1 ) (Softanol 70. produced by Nippon Shokubai Co., Ltd.) and 80 g 
35 1 ,3-butanediol (Wako Pure Chemical Industries, Ltd.) was heated at 50 °C : and 1 6.4 g of the polymeric dispersant 

(7) obtained in Synthesis Example 6 was dissolved therein over the period of 5 hours. 

Step 2: 50 g of Toyo builder (produced by Tosoh Corporation) which had previously been dehydrated by calcination 
at 450 °C for 1 hour was suspended in 50 g of the liquid phase obtained in step 1 and wet ground for 5 hours at 
a disk revolution of 1500 rpm in a sand mill (Imex Co., Ltd.) with a volume of 1 L charged with 400 g zirconia beads 

40 of 0.8 mm in diameter. 

A part of the dispersion of the crystalline silicate compound obtained in this grinding operation was collected 
and diluted with the liquid produced in step 1, and the average particle size as determined by a particle size 
distribution measuring device (LA-91 0, manufactured by Horiba, Ltd.) was 0.8 urn. 

Further, 146 g of the liquid obtained in step 1 was introduced into the above sand -mill. and mixed therewith for 

45 15 minutes at a disk revolution of 1500 rpm : followed by removal of the media through a 40 mesh sieve to give a 

dispersion. Step 3: 1 .8 g of the bleach-activating agent represented by formula (IV) and a trace of perfume were 
added to the dispersion obtained in step 2 and dissolved by sufficient stirring at room temperature. Further, 2.5 g 
sodium percarbonate powder (average particle diameter of 1 6 u.m as determined by LA-91 0 (Horiba, Ltd.) after it 
was dispersed in the liquid produced in step 1) was added thereto and dispersed therein by sufficient stirring at 

so room temperature, to give a liquid detergent composition. 

Examples 1 7 to 27 

[0124] Using the components shown in Table 3, various liquid detergent compositions were produced in the same 
55 manner as in Example 16. 
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Comparative Examples 5 to 9 

[0125] Using the components shown in Table 3, various liquid detergent compositions were produced in the same 
manner as in Example 16. 

[0126] The liquid detergent compositions obtained in Examples 1 to 27 and Comparative Examples 1 to 9 were 
measured for their degrees of separation by volume in the following method and examined in a washing test. The 
results are shown in Tables 1 . 2 and 3. 

(1) The degree of separation by volume 

A scaled glass sedimentation tube was charged with a liquid detergent composition to a depth of 30 cm and 
then sealed, and each sample was stored for 1 month indoors at a room temperature (25 °C). After storage, the 
boundary between the transparent liquid phase and the so I id -dispersed phase in each sample was judged visually, 
and the thickness x (cm) of the transparent liquid phase occurring as the upper layer by phase separation was 
measured. The degree of separation by volume : y : was determined according to the following equation (V) 

y = (x/30) x 1 00 (V) 

(2) Washing lest 

1 00 g of a mixture consisting of 1 5 % carbon black, 60 % cottonseed oil, 5 % cholesterol, 5 % oleic acid, 5 % 
palmitic acid and 1 0 % liquid paraffin was dissolved and suspended in 8 L parklen, and a cut cotton white cloth of 
10 cm >: 10 cm in size (purse net 2003 cloth) was stained by impregnated therewith followed by removing the 
parklen by drying to prepare a sebum/carbon-stained cloth (artificially stained cloth). 

[0127] Each group consisting of five sebum/carbon-stained clothes was placed in 1 L aqueous detergent solution to 
be evaluated, and then examined by a tagotometer under the following conditions: 

Washing time: 10 min. 

Detergent composition: 0.8 g/L aqueous detergent solution evaluated. 
Water hardness: 71.2 mg CaC0 3 /L. 
Water temperature: 20 °C. 

Number of revolutions of the tagotometer: 100 rpm. 
Rinsing: Rinsing for 5 min. with running tap water at 20 °C. 

[0128] The detergency was determined by measuring tne reflectance at 550 nm of the original cloth before staining 
and the stained cloth before and after washing by means of a recording colorimeter (Shimadzu Corporation) and then 
determining the degree of washing (%) by the following equation. 

Degree of washing (%) = {(reflectance after washing - 
reflectance before wash ing)}/( reflectance of the original 
cloth - reflectance before washing)} x 1 00 
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Table 1 





Examples 


1 


2 


3 


4 


5 


Components (wt%) 


Step 1 


Nonionic surfactant (1 )* 1 


57 


57 


74 


74 


74 


Anionic surfactant * 4 












Water— soluble organic solvent * 5 


19 


19 








Polymeric dispersant (1)* 6 

(cation exchange capacity 26CaC0 3 mg/g) • 


0 T 










Polymeric dispersant (2) *^ 

(cation exchange capacity 23CaC0 3 mg/g) 






2.3 






Polvmeric disner«?ant (3} * 8 

(cation exchange capacity 157CaC0 3 mg/g) 








2.3 




~oiymenc uispersant 

(cation exchange caoacitv 1 90CaCOomp/p) 










2.3 


Koiymenc dispersant vo; 

vudLnjti cAcridnge capacity OLiaxjU 3m g/ 












Polymeric otspersant (11) 

(cation exchange capacity 14CaC03mg/g) 












Polymer (1) B 












Polymer (2) 15 












Bleach-activating agent * 22 




n i 










Step 2 


Crystalline silicate compound (1) * 23 


20 


on 
20 








Crystalline silicate compound (1) * 24 






10 


10 


10 


Zeolite (1)* 25 






O 


0 


5 


Zeolite (2) 26 












Sodium carbonate 






o 


J 


3 


Sodium citrate 






c 


o 

£. 


L 


Step 3 


Sodium percarbonate 


1 


1 


1 


1 


1 


Bleach-activating agent * 22 


0.7 




0.7 


0.7 


0.7 


Ebalase 1 6. OL-EX* 27 






1 


1 


1 


Lipofase TOOL* 28 






1 


1 


1 


Perfume 


trace 
amount 










Evaluation 
results 


The degree of separation 
by volume after 1 month (%) 


1 


3 


4 


2 


1 


Degree of washing (%) 


78 


76 


80 


80 


81 
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Examples 


5 








6 


7 


8 


9 


10 








Nonionic surfactant (1)* 1 


~J A 

/4 


T A 

74 


56 


58.3 


67 








Anionic surfactant * 4 






3 












Water-soluble organic solvent * 5 






1 7 


' 19.4 




10 






Polymeric dispersant (1)* 6 

(cation exchange capacity 26CaC0 3 mg/g) 






2,3 


2.3 






'mponents (wt%) 




Polymeric dispersant (2) * 7 

(cation exchange capacity 23CaCO^mg/g) 












15 


Step 1 


Polymeric dispersant (3) * 8 

(cation exchange capacity 1 57CaC0 3 mg/g) 










3.3 




Polymeric dispersant (4) * 9 

(cation exchange capacity 1 90CaCO 3 rng/g) 


2.3 










20 


o 
O 




Polymeric dispersant (5)* 10 

(cation exchange capacity 8CaC0 3 mg/g) 




2.3 














Polymeric dispersant (11) * 16 

(cation exchange capacity 14CaC0 3 mg/g) 












25 






Polvmer (1 ) * 18 
















Polvmer (?) * 19 


















Dieacn activating apent 


















L/rvstallme silicate comoound (1) 






20 


20 


28 






CM 


L/rvstaiJine silicate compound 


10 


10 








30 




Q_ 


7*arkli'+o ^ 1 ^ * 25 

/Leon xe v. i / 




5 












<D 
*J 

CO 


Zeolite (2)* 26 


5 
















ouaium caruOndie 


3 


3 














Sodium citrate 


2 


2 








35 






O #j ill m nprrarf^nnaf o 


1 


1 


1 




1 






CO 


Hl^Afh — arti v/nf-iner a«r«»-»4' * 22 


0.7 


0.7 


0.7 




0.7 






CL 


Ebalase 16. OL-EX* 27 


1 


1 












<X> 
•+-» 

CO 


Lipolase 100L* 28 


1 | 


1 








40 






Perfume 


trace 
amount 












Evaluation 
results 


The degree of separation 
by volume, after 1 month (%) 


3 


1 


2 


1 


3 








Degree of washing (%) 


79 \ 


78 


79 


76 


.8, 



45 



50 



55 
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Comparative Examples 










1 


2 


3 


4 


5 






Nonionic surfactant (1)* 1 


58.7 


57 


57 


57 








Anionic surfactant * 4 
















Water-soluble organic solvent * 5 


19.6 


19 


19 


19 


10 






Polymeric dispersant (1)* 6 

(cation exchange capacity 26CaC0 3 mg/g) 
















Polvmeric disoersant (2} *^ 

(cation exchange capacity 23CaC0 3 mg/g) 










15 


nts (w 


r> 


Polymeric dispersant (3) *^ 

(cation exchange capacity 1 57CaC0 3 mg/g) 












mpone 


CD 
•*-> 
CO 


Polvmeric di^Der^ant (A} *^ 

(cation exchange capacity 1 90CaCO 3 mg/g) 










20 


o 
O 




ruiyiuci io uiopci odiii. w/ 

(cation exchange caoaeitv &CaCO~*me/e) 














Koiymeric oispersant vlij 








£..0 








Polymer (1) 




2.3 












Polymer (2) 






2.3 




25 






Bleach-activating agent 
















Crystalline silicate compound (1) * 23 


20 


20 


20 










Crystalline silicate compound (1) * 24 














csl 
Q. 


Zeolite (1)* 25 








8 


30 




CP 

CO 


Zeolite (2)* 26 














Sodium carbonate 








10 








Sodium citrate 








2 








Sodium percarbonate 


1 


1 


1 


1 


35 




CO 
Q. 


Bleach-activating aeent * 22 


0.7 


0.7 


0.7 


0.7 




Ebalase 1 6. OL-EX' 27 














CD 
CO 


Lipolase TOOL* 28 














Perfume 


trace 
amount 








40 


Evaluation 
results 


The degree of separation 
by volume after 1 month (%) 


87 


57 


53 


3 








Degree of washing (%) 


78 


77 


78 


66 



45 



50 
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Table 2 











Examples 


5 








1 1 


1 2 


1 3 


1 4 


15 








Nonionic surfactant (2)* 2 


48.25 


48.15 


17.4 


46.85 


17.4 






a 
o 


Nonionic surfactant (3)* 3 . 


28.9 


14.4 


10.5 


29.2 


I 10.5 


10 




■*-» 
oo 


Polymeric dispersant (6) * 1 1 
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Examples 
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Comparative Examples 
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*1 Nonionic surfactant (1) : Softanol 70 (Nippon Shokubai Co., 
Ltd.) 

*2 Nonionic surfactant (2) : Emulgen 108 (Kao Corporation) 
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*3 Nonionic surfactant (3) : Polyoxyethylene phenyl ether 
(PHG-30, produced by Nippon Nyukazai Co., Ltd.) 
*4 Anionic surfactant: Sodium alkyl benzene sulfonate having 
Cio-i4 linear alkyl group 

*5 Water-soluble organic solvent: 1 , 3 - bu tanediol (Wako Pure 
Chemical Industries, Ltd.) 

*6 Polymeric dispersant (1) : A lyophilized product of Aquarock 
FC600S (40 % aqueous solution of polyethylene glycol (number 
of moles of EO added: 10) monomethacryla te/methacrylic acid 
(molar ratio 38/62) copolymer produced by Nippon Shokubai Co. , 
Ltd.; cation exchange capacity, 26 CaC0 3 mg/g) . 
*7 Polymeric dispersant (2) : Dispersant synthesized in 
Synthesis Example 1 

*8 Polymeric dispersant (3): Dispersant synthesized in 
Synthesis Example 2 

*9 Polymeric dispersant (4) : Dispersant synthesized in 
Synthesis Example 3 

*10 Polymeric dispersant (5) : Dispersant synthesized in 
Synthesis Example 4 

*11 Polymeric dispersant (6) : Dispersant synthesized in 
Synthesis Example 5 

*12 Polymeric dispersant (7) : Dispersant synthesized in 
Synthesis Example 6 

*13 Polymeric dispersant (8) : Dispersant synthesized in 
Synthesis Example 7 

*14 Polymeric dispersant (9) : Dispersant synthesized in 
Synthesis Example 8 
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*15 Polymeric dispersant (10) : Dispersant synthesized in 
Synthesis Example 9 

*16 Polymeric dispersant (11) : Dispersant synthesized in 
Synthesis Example 10 

*17 Polymeric dispersant (12) : Dispersant synthesized in 
Synthesis Example 11 

*18 Polymer (1) : Polyethylene glycol (polyethylene glycol 
2 , 000, produced by Wako Pure Chemical Industries , Ltd.); cation 
exchange capacity, 9 CaC0 3 mg/g 

* 19 Polymer (2): Polyvinylpyrrolidone (K-30, produced by Wako 
Pure Chemical Industries, Ltd.); cation exchange capacity, 12 
CaC0 3 mg/g 

*20 Polymer (3) : Sodium polyme thacrylate (weight average 
molecular weight of 9,500, produced by Aldrich) ; cation 
exchange capacity, 175 CaC0 3 mg/g 

+ 21 Polymer (4) : Poly (acrylic ac id/male ic acid) (Sokaran CP -5 , 
produced by BASF) ; cation exchange capacity, 380 CaC0 3 mg/g 
*22 Bleach-activating agent: A bleach - activating agent 
represented by formula (IV) above 

*23 Crystalline silicate compound (1): SKS-6 (produced by 
Hoechs t) 

*24 Crystalline silicate compound (2) : Crystalline silicate 
compound described in Example 1 in JP-A 5-184946 
*25 Zeolite (1) : Toyo builder (produced by Tosoh Corporation) 
previously dehydrated by calcination at 450 °C for 1 hour 
*26 Zeolite (2) : Toyo builder (produced by Tosoh Corporation) 
*27 Ebalase 16.0L-EX: Protease (produced by Novo Nordisk 
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Bioindustry Ltd.) 

*28 Lipolase 100L: Lipase (produced by Novo Nordisk 
Bioindustry Ltd.) 



[0129] As can be seen from Tables 1 , 2 and 3, the liquid detergent compositions of the present invention allow a 
mixture of the solid components including the crystalline silicate compound and/or aluminosilicate compound to be 
stably dispersed by use of the polymeric dispersant, thus reducing the degree of separation by volume after 1 month 
to 5 % or less and exhibiting excellent detergency. In particular, when the total volume of phase (a) and component 
(c) was 0.9- to 1 .1-fold relative to the volume of the gaps of media which were introduced into a media mill at the time 
of production, the degree of separation by volume can be further reduced. 



Claims 



1. A liquid detergent composition, having a degree of separation by volume of 5 % or less after 1 month of storage 
at 25 °C, comprising a liquid phase as the phase (a), a polymeric dispersant as the component (b) and at least 
one selected from the group consisting of a crystalline silicate compound and an aluminosilicate compound as the 
component (c), wherein the component (b) has a cation exchange capacity of not less than 1 20 CaC0 3 mg/g when 
the water content of the composition is 5 % by weight or less and then the aluminosilicate compound only is used 
as the component (c) or when the water content of the composition is larger than 5 % by weight. 

2. The liquid detergent composition according to claim 1 , wherein the content of the phase (a) is 30 to 95 % by weight 
of the composition. 

3. The liquid detergent composition according to claim 1 or 2, wherein the phase (a) comprises 1 0 to 1 00 % by weight 
of a surfactant. 

4. The liquid detergent composition according to the claim 1 , wherein the content of the component (b) is 0 1 to 10 
% by weight of the composition. 

5. The liquid detergent composition according to the claim 1 , wherein the content of the component (c) is 3 to 69 9 
% by weight of the composition. 

6. The liquid detergent composition according to the claim 1 , wherein the component (b) is a polymer consisting of 
2 or more kinds of polymer chains. 

7. The liquid detergent composition according to the claim 1 , wherein the component (b) is a block or graft polymer 
consisting of a polymer chain 1 being soluble or uniformly dispersible in the phase (a) and a polymer chain 2 having 
a functional group having a good affinity with the component (c) . 

8. The liquid detergent composition according to the claim 1 , wherein the component ( c) is the crystalline silicate 
compound represented by formula (I): 

(M 1 p M%M 3 r O) (M 4 s M 5 t O) x (Si0 2 ) y (I) 

wherein M 1 , M2 and IvP represent Na, K or H; and M 5 represent Ca or Mg; p, q and r represent a number of 0 
to 2, provided that p + q + r = 2; s and t represent a number of 0 to 1 , provided that s + t = 1 ; x is a number of 0 to 
1 and y is a number of 0.9 to 3.5. 

9. The liquid detergent composition according to the claim 1 , wherein the component ( c) is the aluminosilicate com- 
pound represented by formula (II): 
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(M 1 pM 2 q M 3 r O) u (M 4 s M 5 t O) v (AI 2 0 3 ) w (Si0 2 ) (II) 

wherein M 1 , M 2 , M 3 S M 4 , M 5 , p ; q, r, s and t have the same meanings as defined above; u is a number of 0 to 1 ; v 
5 is a number of 0 to 1 ; and w is a number of 0 to 0.6. 

10. A process for producing the liquid detergent composition as defined in the claim 1 , which comprises a step of wet 
grinding the components (b) and (c) in the phase (a) to obtain a slurry of finely pulverized solid components. 

10 11. A process for producing the liquid detergent composition as defined in the claim 1 , which comprises steps of wet 
grinding the component (c) in the phase (a) to obtain a slurry of finely pulverized solid component and adding the 
component (b) to the slurry. 

12. The process according to claim 10 or 11 , wherein the total volume of the phase (a), the component (c) and other 
15 solid components is 0.9 to 1.1 times as much as the volume of gaps of media introduced into a media mill at the 

step of the wet grinding. 

13. The liquid detergent composition according to claim 1 , wherein the component (c) is the crystalline silicate com- 
pound. 
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(54) Liquid detergent composition 

(57) The present invention provides a liquid deter- 
gent composition being excellent in detergency and dis- 
persion stability and a process for producing the same. 
The invention provides a liquid detergent composition 
having a degree of separation by volume of 5 % or less 
after storage for 1 month at 25 °C ! comprising a liquid 
phase as the phase (a), a polymeric dispersant as the 
component (b)] and at least one selected from the group 



consisting of a crystalline silicate compound and an alu- 
minosilicate compound as the component (c), wherein 
the component (b) has a cation exchange capacity of 
not less than 1 20 CaCO a mg/g when the water content 
of the composition is 5 % by weight or less and then the 
aluminosilicate compound only is used as the compo- 
nent (c) or when the water content of the composition is 
larger than 5 % by weight. 



Q. 

UJ 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 162 255 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 11 2970 





DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document wtth Indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (IKCl.T) 


X 


EP 0 459 077 A (LION CORP) 
4 December 1991 (1991-12-04) 
* claims; examples * 


1-7,9 


C11D3/12 

C11D17/00 
C11D3/37 


X 


US 4 326 979 A (BUS JAN ET AL) 
27 April 1982 (1982-04-27) 
* claims; examples N-R * 


1-8,13 




X 


DATABASE UP I 

Section Ch, Week 199846 

Derwent Publications Ltd., London, GB; 

Class A96 AN 1998-537815 

XP002182192 

& JP 10 237496 A (LION CORP), 
8 September 1998 (1998-09-08) 
* abstract * 


1-8, 
10-13 




A 


EP 0 385 521 A (UNILEVER NV ; UNILEVER PLC 
(GB)) 5 September 1990 (1990-09-05) 
* claims * 


1-8 




A 


EP 0 234 867 A (CLOROX CO) 


1-10 


TECHNICAL FIELDS 
SEARCHED (lntCL7) 




2 September 1987 (1987-09-02) 
* claims * 




CUD 


A 


US 4 857 226 A (DRAPIER JULIEN ET AL) 
15 August 1989 (1989-08-15) 
* claims * 


1-8 




A 


EP 0 407 187 A (UNILEVER ) 
9 January 1991 (1991-01-09) 
* claims; examples * 


1-8, 
10-13 




A 


EP 1 004 655 A (CLARIANT GMBH) 
31 May 2000 (2000-05-31) 
* cl alms _* 


1-8, 
10-13 




The present search report has been drawn up for alt claims 







THE HAGUE 



Dcho of ccmpJetion ot tno searcft 

7 November 2001 



Examnor 

Grlttern, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant D taken alone 

Y : pamcularty relevant ft combined wtth another 

document or the same category 
A : technotoglcaJ bactqpound 
O : rvon-wrtnen disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earber patent document, but published on. or 

after the fling dale 
D : document cled rt the application 
L : document cted tor other reasons 



& : member of the same patent t amity, corresponding 



2 



EP 1 162 255 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 11 2970 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation o« document wrth indication, where appropriate. 
ot retevant passages 



Relevant 
to claim 



CXASSIFCATION OF THE 
APPLICATION <tatCL7) 



M 



EP 0 510 762 A (UNILEVER PLC ; UNILEVER NV 
(ND) 28 October 1992 (1992-10-28) 

* page 6 t line 30 - 1 1ne 50 * 

* page 9, line 30 - line 51; examples * 



1-8, 
10-13 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



ftacootteerch 

THE HAGUE 



D3» o* ocmpiaticn ot no search 

7 November 2001 



Ex arm new 

Grittern, A 



CATEGORY OF CITED DOCUMENTS 



X : particularly retevant ff taken alone 

Y : partfcuiarty relevant I combined with another 

document of the same category 
A : technological bacfrypimd 
O : noo-wrtien (Ssdomure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

alter the fifing date 
O : document cited In the appttcatbn 
L : oocumenl died for other reasons 

& : member of me same patent family, corresponding 
documenl 



3 



EP 1 162 255 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 11 2970 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained In the European Patent Office EDP fie on 

The European Patent Office Is In no way liable for these particulars which are merely given tor the purpose of information. 

07-11-2001 











Publication 






Patent family 


Publication 




cited in search report 






date 






member(s) 


date 


Lr 


Od«;Ofl77 

U437U/ / 


A 
H 




-i£— iyy i 


JP 


2796535 


B2 


10-09-1998 












JP 


4036400 


A 


06-02-1992 












EP 


0459077 


Al 


04-12-1991 














US 


5182044 


A 


26-01-1993 


US 


4326979 


A 


27- 


-04-1982 


AT 


4818 


T 


15-10-1983 












AU 


538655 


62 


23-08-1984 












AU 


6411280 


A 


20-08-1981 












BR 


8007130 


A 


12-05-1981 












CA 


1135590 


Al 


16-11-1982 












DE 


3065073 


Dl 


03-11-1983 












EP 


0028849 


Al 


20-05-1981 












GR 


70384 


Al 


05-10-1982 












JP 


1570542 


C 


25-07-1990 












JP 


56081400 


A 


03-07-1981 












JP 


60039319 


B 


05-09-1985 












NO 


803358 


A ,B, 


11-05-1981 












PT 


72037 


A ,B 


01-12-1980 


— 











2A 


8006857 


A 


30-06-1982 


JP 


10237496 


A 


08- 


-09-1998 


NONE 








EP 


0385521 


A 


05- 


•09-1990 


AU 


625564 


B2 


— 

16-07-1992 












AU 


5010690 


A 


26-09-1991 












BR 


9000881 


A 


13-02-1991 












r a 
LA 


On 1 A A A A 

2010444 


Al 


27-08-1990 












DE 


69018676 


Dl 


24-05-1995 












DE 


69018676 


T2 


17-08-1995 












EP 


0385521 


Al 


05-09-1990 












ES 


2071744 


T3 


01-07-1995 












JP 


2276900 


A 


13-11-1990 












US 


5102574 


A 


07-04-1992 












ZA 


9001405 


A 


30-10-1991 


EP 


0234867 


A 


02- 


•09-1987 


US 


4743394 


A 


10-05-1988 












AU 


587522 


B2 


17-08-1989 












AU 


6803287 


A 


27-08-1987 












CA 


1269297 


Al 


22-05-1990 












DE 


3783785 


Dl 


11-03-1993 












DE 


3783785 


T2 


19-05-1993 












EG 


18099 


A 


30-08-1992 












EP 


0234867 


A2 


02-09-1987 












ES 


2044919 


T3 


16-01-1994 












6R 


3006902 


T3 


30-06-1993 












JP 


8003120 


B 


17-01-1996 












JP 


62295998 


A 


23-12-1987 



For more detaHs aoout this annex : see Official Journal of the European Patent Office, No. 12/82 



EP1 162 255 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 11 2970 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search re pert. 
The members are as contained in the European Patent Office EDP fae on 

The European Patent Office is in no way liable for tfiese particulars which are merely Qlven for the purpose of Information. 

07-11-2001 





Patent document 




Pubfication 






Patent family 


Publication 




cited in search report 




date 






member(s) 


date 


EP 


0234867 


A 




MX 


168636 




02-06-1993 






.... — 


— *~— 


TR 


23076 


A 


14-01-1991 


US 


4857226 


A 


15-08-1989 


AU 


60771 7 


DC 


14-03-1991 










AU 

nu 


QO0fi7A7 


A 


05-05-1988 










RF 




A5 


24-09-1991 










BR 


8705777 


A 


31-05-1988 










CA 


1307369 


Al 


08-09-1992 










CH 

v* n 


w / 1 


AR 


15-10-1990 










DF 


J / JJO / 3 


Al 


11-05-1088 










UN 


JU / iOr 


A 


30-04-1988 










FS 

CO 




Afi 


16-06-1989 










TT 
r l 


874754 


A ,B, 


30-04-1988 










FR 


2606025 


Al 


06-05-1988 










GB 


2196972 


A ,B 


11-05-1988 












871618 


Al 


03-03-1988 










. IT 


1212034 


B 


08-11-1089 

VO XX 1707 










JP 


63150393 


A 


23-06-1988 










i ii 

LU 


87029 


Al 


03-05-1988 










MY 


164097 


B 


07-07-1002 










Nl 


8702573 


A 


16-05-1988 












874498 


A ,B, 


02-05-1988 










N7 


222280 


A 


26-07-1990 










PT 
r i 


85991 


A ,B 


01-11-1987 










SE 


503828 


C2 


16-09-1996 










SE 


8704146 


A 


30-04-1988 










TR 


25151 


A 


26-10-1992 










ZA 


8707986 


A 


28-06-1989 


EP 


0407187 


A 


09-01-1991 


AU 


637383 


B2 


27-05-1993 










AU 


5874490 


A 


10-01-1991 










CA 


2020647 


Al 


08-01-1991 










EP 


0407187 


A2 


09-01-1991 










OP . 


3074498 A 


29-03-1991 










ZA 


9005321 


A 


25-03-1992 


EP 


1004655 


A 


31-05-2000 


DE 


19854960 


Al 


31-05-2000 










EP 


1004655 A2 


31-05-2000 


EP 


0510762 


A 


28-10-1992 


AU 


654344 


B2 


03-11-1994 










AU 


1510692 A 


29-10-1992 










BR 


9201494 


A 


01-12-1992 










CA 


2066869 Al 


24-10-1992 










DE 


69208716 


Dl 


11-04-1996 










DE 


69208716 


T2 


25-07-1996 










EP 


0510762 


A2 


28-10-1992 



iu For more detals about this annex : see Off ciaJ Journal of the European Patent Office, Mo. 12/82 



5 



EP 1 162 255 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 11 2970 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Ofltce EDP fite on 

The European Patent Office Is In no way liable for these particulars which are merely given tor the purpose of Information. 

07-11-2001 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0510762 



ES 
JP 
NZ 
ZA 



2084262 T3 
5140599 A 
242435 A 
9202944 A 



01-05-1996 
08-06-1993 
27-09-1994 
25-10-1993 



& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



6 



